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THE NEW PUBLIC OWNER- 
SHIP 


The rapid increase in the num- 
ber of stockholders in _ public 
utility enterprises seemingly is 
only a part of a greater movement 
if the observations of some of our 
economists are to be relied upon. 
Prof. T. N. Carver, head of the 
economics department of Harvard 
University, is reported in the 
daily press recently to have said: 
“The only economic revolution 
anywhere in the world that 
amounts to a hill of beans is tak- 
ing place in this country now.” 
Commenting on this, an editorial 
writer in the “Chicago Evening 
Post” calls attention to the fact 
that the revolution has been go- 
ing on so quietly that compara- 
tively few people have any con- 
ception of its character or extent. 

Figures are quoted to show 
that the estimated number of 
stockholders in American corpo- 
rations has risen from 4,400,000 in 
1900 to 14,400,000 in 1923, while 
the average number of shares 
held per stockholder has de- 
creased from 140.1 to 49.7. In 
1921, the group of stockholders 
with annual incomes less than 
$20,000 a year received 53.2 per 
cent of the dividends, against 20.7 
per cent five years earlier. In 
other words, the lower income 
class held the majority of the 
stock in 1921. These and other 
facts point to a remarkable 
emergence of the wage-earning 
class as purchasers of securities. 

The distribution of corporation 
stock among employees and the 
efforts of public utility companies 
to place stock among their cus- 


tomers have contributed to this 
movement, which has taken place 
without a decrease in savings 
bank deposits or in the business 
of the insurance companies. Just 
what will be the outcome of this 
movement is a matter of specula- 
tion among economists and soci- 
ologists. There seems to be gen- 
eral agreement that it is working 
out toward a democratization of 
wealth and that it makes for so- 
cial stability and general good. 


A TRAVELING CHIEF OPER- 
ATOR IN EVERY STATE 


That every state association 
should have a Traveling Chief 
Operator was the assertion made 
by President F. B. MacKinnon of 
the United States Independent 
Telephone Association at the 
Wisconsin state convention. 
There seems to be no question 
about this; we do not believe that 
any live Independent telephone 
man would argue that the state- 
ment is not true. Yet, when a 
census is made, it is found that 
only two or three state associa- 
tions do have traveling chief oper- 
ators. There are many associa- 
tions that could have them but do 
not. President MacKinnon gave 
the reason for this condition later 
in the same address. Boiled 
down, it is because Independent 
telephone companies have been 
“laying down on the job” and 
have not been giving adequate 
financial support to the state as- 
sociations. There is no question 
about this matter, either. The 
remedy is evident. The companies 


must get behind the state associ- 
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ations and organize them on a 
financial plan that will permit the 
association to do the work it 
should be doing. 


A SUMMER GAME FOR 
TELEPHONE MEN 

In the ancient and fascinating 
game of golf, if our information 
be not at fault, the player may go 
his round and keep his score for 
comparison with a certain num- 
ber of strokes that is set up as a 
standard for the course. This is 
a mark to shoot at, and zest is 
given to the game because of the 
attempt to reach a predetermined 
standard of performance. The 
enjoyment of any sport comes 
from some competitive element; 
whether it be against the strength 
and skill of an opponent or 
against an arbitrary standard 
which the contestant is trying to 
meet. 

Much of the same interest may 
be attached to everyday work, if 
the element of competition is in- 
troduced. There is just as much 
fun in doing a construction esti- 
mate at a cost inside the estimated 
figure, as there is in equalling a 
record in some other way. This, 
we are afraid, is a kind of enjoy- 
ment that many men, associated 
with the smaller companies, have 
missed. They have never gone 
through the process of figuring an 
estimate of the cost of the job and 
then keeping costs to determine if 
the estimate is met. 

To the manager of the medium- 
size company and to his line fore- 
men, both of whom are too busy 
to take vacations during the good 


ee 
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summer weather and who can not 
even knock off work in the after- 
noons for a half day on the golf 
links, we recommend the game of 
beating construction estimates. 
It is a good outdoor job, it has the 
competitive element and it is alto- 
gether a very enjoyable game. 





NO ASSOCIATION’ BENE- 

FITS FOR NON-MEMBERS 

An Illinois newspaper tells of a 
telephone company which was 
among the sufferers from last De- 
cember’s sleet storm. Unable to 
restore service without an _ in- 
crease in revenue, it applied to the 
Illinois Commission for an _ in- 
crease in rates, only to find that 
the date for its hearing must be 
postponed until May 30th. This 
company was not a member of 
the Illinois Telephone Associa- 
tion and so could not take advan- 
tage of the general order permit- 
ting members of the association 
to issue bonds and notes and to 
increase their rentals to amortize 
such obligations. 

A re-reading of the commission 
order does not disclose any ex- 
plicit statement that companies 
not members of the telephone as- 
sociation are excluded from its 
benefits, but the title and text of 
the order clearly indicate that it 
applies only to member com- 
panies. Since non-member com- 
panies are not included, it is ob- 
vious that each should make an 
individual showing in order to ob- 
tain relief. If the newspaper we 
refer to is correct, the Commis- 
sion has so interpreted its order. 


Such an interpretation may ap- 
pear to work a hardship on some 
companies which are not associa- 
tion members, while their neigh- 
boring association companies ob- 
tain relief through the open chan- 
nel of the commission order. 
Looked at in its true light, how- 
ever, no injustice is done. Mem- 


bership in state associations is 
not compulsory and non-member 


companies have remained outside, 
voluntarily. Member companies 
have joined and have contributed 
to the maintenance of the associa- 
tion; accordingly, are entitled to 
its benefits. Non-members have 
no such claim. To save a small 
item of expense, they elected to 
remain outside. If they now suffer 
loss and inconvenience, it is be- 
cause of this error in judgment, 
for which they and their sub- 
scribers now suffer. 





WHY NOT UNIT-COST 
DATA? 

It is surprising that telephone 
companies derive so little advan- 
tage from the fact that they are 
compelled by law to keep their 
accounts according to a uniform 


system. In many trade associa- 


tions, the central organization 
collects and distributes account- 
ing data for the benefit of all 
members. For instance, when a 
large department store, a mem- 
ber of the retail dry goods asso- 
ciation, prepares its annual state- 
ment, the accountants prepare 
not only comparisons with pre- 
vious years, but with the mean 
figures for the entire country. 
These mean figures enable the de- 
partment store directors and 
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manager not only to compare the 
performance of their business 
with previous years but with the 
average performance of others in 
the same line. 

In the telephone business this 
is not possible, because average 
cost data are not available. It is 
true that some progress has been 
made by the United States Inde- 
pendent Telephone Association, 
but there is room for a great deal 
more work. The Association now 
prepares average figures on net 
earnings and ratio of net earnings 
to plant investment. Such figures 
are very useful, but they do not 
go far enough. A Class B com- 
pany manager may learn that his 
company is earning only 5.1% on 
the fixed capital while the average 
is 5.5%, but this will not tell him 
the reason why he is below the 
average. To bring his company 
up to the average he may either 
increase revenue or reduce ex- 
pense. 

If a manager knows where his 
cost per station or his revenue per 
station deviate from the average, 
he is in a better position to take 
the necessary steps to correct the 
condition. For example, a man- 
ager, finding his cost for repairs 
to aerial plant running much 
above the average, could adopt 
a policy of gradual replacement 
of open wire by cable and, in a 
few years, could bring his prop- 
erty into line with the average of 
such companies. 

The real reason why such aver- 
age figures have not been avail- 
able in the telephone industry is 
because there has been no ex- 
pressed demand for them. Many 
managers have recognized their 
advantages, but have never made 
their wants known. To make such 
figures available, every company 
must furnish data, and some cen- 
tral agency must make the tabu- 
lations and comparisons. The 
effort required from any one fac- 
tor would not be great; the re- 
sults, except the average figures, 
could be kept absolutely confiden- 
tial—and the benefits would be 
universally appreciated. 
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Managerial Incentive Governs 


Personal Ambition as Efficiency Incentive Is 
More of Factor in Correct Operation Than Rate 
Reward or Penalty—Outside Commissions’ Scope 


In his talk last fall before the U. S 
[Independent Telephone Association 
convention, as reported, <3 Rugele Ss, 
Professor of J ransportation and Pub 
lic Utilities at the Ohio State Uni 
versity, called attention to a great 
many facts regarding the telephone 
usiness, and its relation to the public, 


which probably will be heartily agreed 


to every telephone man and also by 
very intelligent citizen who has really 


iven any special attention to the sub 
ects covered. This applies to what he 
said regarding the necessity for keep- 
ne fundamental economic conditions 
onstantly in mind; the absurdity of 
isking the general public to vote on 
utility rate matters or other purely 
technical matters which cannot. be 
ved or even understood except by ex 
perts; the advantage of havi y public 
regulation of the utilities and the neces 
sity of having the commissions made 
ip of intelligent and broadminded 
men; and the fact that, whenever 
necessary, an increase in rates may be 
is much in the interest of the publi 
is 18 a decrease in rates under different 
mnditions 

His conclusion that the public is go 
ng against its own welfare in its re 
cent opposition to state public utilities 
commissions, merely because they have 
ound it necessary to allow rate in 
creases, will also meet with the hearty 
ipproval of intelligent and well in 
formed citizens, because they recog 
nize that the matter of service is 
lways more important than the mat 
ter of rates, and that unless rates fully 
over all items of cost, neither a proper 
rade of service, nor the rapid exten 
sions of service so necessary to our 
growing American cities can be se 
cured Also his conclusion that, in 
view of the far reaching and technical 
nature of the present day utility prob 
lems, “all talk about municipal home 
rule is bunk” will meet witb hearty 
concurrence 

Business men at least will also fully 
agree with Prof. Ruggles that “regula- 
tion should not supplant manage- 
ment”; and it is fortunate that this fact 
is recognized not only by them, but 
also by the framers and interpreters 


*Commercial Engineer, Illinois Bell Tel 
ephone Company 


By ALBERT P. ALLEN 


of the laws dealing with the regulation 
of utilities. 

Although agreeing with so many of 
the statements and opinions of Prof 
Ruggles, it seems necessary, neverthe 
less, to differ with him when he dis 
cusses the question ol efficiency or in 
efficiency in management, and espe 


cially when he argues that there is no 


escape from Government ownership 
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and no hope for satisfactory regulation 
of private operation by public bodies, 
unless the latter can recognize efticien 
cy and low costs of operation by “re 
warding” such companies with higher 
rates than would be allowed to the 
same companies if the service rendered 
Was not as satisfactory or their general 
efficiency seemed to be lower. 

The objections to his arguments and 
conclusions in connection with this 
matter are several in number and when 
analyzed appear to be conclusive. As 
this argument for rewards and penal- 
ties through rates seems to be the 
principal one which Prof. Ruggles 
aims to develop in connection with his 
talk; and since his conclusions, if cor- 
rect, will make such a vital change in 


17 


the future conduct and regulation of 
public utilities, they can not be al- 
lowed to pass without thorough analy- 
sis and open opposition from. those 
who do not agree with him. 
Management Outside Commission 
The first objection to his plan is that 
any successful attempt on the part of 
a commission to determine justly and 
accurately the relative operating eff 
ciency of two companies, and whether 
or not certain items of cost of either 
company are justified, is so nearly a 
matter of pure management that such 
matters have been omitted from the 
items for which commissions have 
been given responsibility under the 
law. Moreover, to cover them satis 
factorily would require technical man- 
agerial ability and telephone experi- 
ence, upon the part of the commission, 
which seldom if ever could be found in 
such a body. If such matters are to 
be put under the control of commis- 
sions, then Prof. Ruggles’ further 
statement that “no sensible man would 
agree that regulation should supplant 
management” no longer’ holds, be- 
cause such action certainly would at 
once tend to supplant and seriously in- 
terfere with private management 
Another objection to this solution of 
some of our troubles is the fact that 
all utility commissions are empowered, 
under the law creating them, with the 
same authority, and charged with the 
same responsibility to secure for the 
public satisfactory and adequate serv- 
ice, as is given to them to secure for 
the public satisfactory and reasonable 
rates. In other words, it is the duty 
of a utility commission not only to 
allow the utility to charge rates ade- 
quate to insure success in its financial 
operations, but also to secure for the 
public both good service and reason- 
able rates.. These two last items are 
not interchangeable and both must be 
secured, rather than one at the expense 
of the other, if a commission does its 
full duty towards the public. If, in- 
stead of accomplishing both purposes, 
the commission should admit its in- 
ability to force the utility to give good 
service and, on account of its failure 
in that direction, should then compro- 
mise the matter by forcing the utility 
to operate under reduced rates, the 
utility law would in no sense be prop- 
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erly carried out and the commission 
would be subject to severe criticism; 
first, by the public who need good 
service, and secondly, by the utility 
management and the investors in the 
utility securities who need adequate 
rates to give such service. Such a so- 
lution of the problems involved cannot 
be the correct one. And the other side 
of the plan, which would force the 
public to pay extra for the good serv- 
ice it is entitled to under the law, is 
still less defensible. 

As a matter of fact, however, the 
commissions seldom, if ever, have any 
trouble in forcing a modern American 
utility to give a reasonable quality of 
service, or of products, if such a result 
is practically possible at the time. 
There are, of course, times in the life 
of a utility during which it is practi- 
cally impossible to give perfectly satis- 
factory service to every one who may 
apply for it at that time. But it cer- 
tainly has not proven a serious prob- 
lem with the commissions to have 
these temporary interferences with 
satisfactory and adequate service over- 
come and corrected by the utilities 
within a reasonable period. If this is 
true then it is not necessary to use in- 
adequate rates as a club in order to se- 
cure good service. If such an instru- 
ment were used, the probability is that 
it would delay rather than hasten the 
establishment of really good and ade- 
quate service, because it would inter- 
fere so seriously with the raising of 
additional capital usually so particu- 
larly essential at such a time. 

In this connection we can _ learn 
much from the experience of Chairman 
Gettle of the Wisconsin R. R. Com- 
mission, who said at the same conven- 
tion: 

“The Commission has endeavored to 
enforce the standards (of service) by 
persuasion and logic rather than by 
penalty, and I know of only one in- 
stance where it seemed necessary to 
impose a fine for non-compliance. 

“The Wisconsin Telephone Company 
(Bell), although confined largely in its 
operations to the more populous ur- 
ban centers of the state, has, through 
its highly trained experts, contributed 
liberally to the working out of con- 
formity to our standards of service. 
There has been practically complete 
co-operation between the Independent 
companies, the Bell Company and the 
Commission in lifting the whole tele- 
phone situation to a high plane of ex- 
cellence in operation.” 

Now let us examine closely the mat- 
ter of efficiency of management to 
secure which Prof. Ruggles feels there 
is little that can be done, in connec- 
tion with the modern utility, unless the 
Commission is allowed to aid in the se- 
curing of managerial efficiency through 


rewards and penalties in the form oj 
higher or lower than normal rates. 
When the subject is carefully analyzed 
it is not too strong a statement to sa\ 
that managerial efficiency (at least 
that of any company organized as a 
corporation, and having numerous 
stockholders and owners) never has 
had and never can have its operating 
and service ethciency secured merely 
through the medium of a higher return 
upon its investment. In other words, 
even if Prof. Ruggles’ plan were tried, 
it would undoubtedly prove to be in 
operative in so far as the main object 
of the plan is concerned. The reason 
for this is twofold. 
Defects in the Plan. 

In the first place, the proposed re 
ward for managerial efficiency, being 
in the form of increased rates and in- 
creased return upon the investment, 
would go to the stockholders and not 
to the management. Now the stock 
holders of a utility, or of any other 
corporation, as such, have practically 
no way of directly affecting the effi- 
ciency of management. Theoretically 
and technically they control the board 
of directors, and the board of directors 
controls the president and officials of 
the company; but if there is a lack of 
efficiency in management at any time 
it is probable that no slower and more 
impracticable way of improving condi 
tions could be found than an attempt 
to act directly through the stockhold- 
ers. Moreover, if it once became 
known that the return upon an invest- 
ment in utility companies could legally 
be based upon some other factor than 
the financial facts and requirements of 
the business, the result might easily 
prove to be adverse rather than favor- 
able to the public interests. Such a 
plan can be thought of, therefore, as 
operative only in connection with a 
small, one-man, operator-and-owner 
company. 

How then is efficient operation se- 
cured in a public utility? And is _ it 
true, to use Prof. Ruggles’ words, that 
“if a telephone man knows that every 
increase in cost of operation is going 
to be met by an increase in rates,” 


there will be “no incentive at all either 
to keep down the cost of efficient op 
eration or be even much’ concerned 
over its increase’? The chief object of 
management, as a profession, is the se- 
curing of efficiency and low cost of op 
eration without injuring the commer 
cial and revenue producing side of the 
business. If these results are not ob 
tained, the management is, to that ex 
tent, a failure. This fact is no more 
true of a private business than it is 
of a public utility having a monopoly 
of operation in the area it covers; and, 
therefore, it is not true that the real 
factors which result in operating effi- 
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ciency are lacking when such a monop 
oly of utility operation and service ts 
established. 

The real reason why this well-known 
fact will bear close analysis is because 
the efficiency we are discussing is al- 
most entirely a matter of the human 
element in the business, and of its 
psychology. From the day an em 
ploye becomes recognized as a leadet 
through his ability to develop efficien 
cy from a small working force, he has 
the ambition to secure the financial 
rewards of promotion, which are al 
ways greater the higher he rises in the 
organization. In this attempt to better 
himself he may care very little (and 
frequently knows very little) as to the 
exact financial standing of his com 
pany or the exact quality of service 
which is being developed and fu 
nished to the average customer. Ox 
casionally, of course, his work may 


keep him in direct touch with one or 


the other of these matters; but his am 
bition and determination to better him 
self is no greater in that case than it 
is if his line of work is such as to make 
such matters relatively unknown to 
him. But every such employe knows 
that his superior judges him entire] 
by results, and that his results are 
compared, with those doing similar 
work and having similar ambitions for 
advancement, by measures which are 
measures of efficiency. 

Che real incentive to efficiency there 
fore has always been, and so far as 
we can see always will be, the personal 
ambition of individuals to secure bet 
ter positions; and this force is so con 
stantly at work, especially within a larg: 
monopolistic utility, that the manage- 
ment has to be continually on guard 
to see that it is not carried to such an 
extreme, in any one department, as t 
react either on some other depart 
ment, or on the service rendered, or 
on the relations of the utility with the 
public it serves Those at the top of 
an organization have reached there as 
a result of long years of ambitious en 
deavor during which time this urge for 
efficiency in their own work, and es 
pecially as expressed in the work of 
those reporting to them, has been con- 
stant and effective. And since, in the 
case of a public utility, the strongest 
proof of managertal success is the 
ability not only to give good service, 
to create fine public relations, and to 
secure the capital necessary to conduct 
the business, but also to do all this 
and at the same time be able to reduce 
rates from time to time, the manage 
ment always. welcomes the opportunity 
for a possible voluntary reduction in 
rates as the strongest proof of efficient 
management. We can not agree, there 
fore, that there is no hope of securing 
efficient management if it continues to 
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ve left without more direct control by 


through the agency ot 


commiss1ons 


rate rewards and rat 


penalties. It ts 


even more difficult to see how greate1 
efthiciens ind vette service than is 

secures vithout such control 
could be secured by the adoption of 
publ ) ership and operation, which 
Prof. Ruggles says is the only alter 
e te ( system of rewards and 
penalties 


Explained Increases Acceptable. 
almost universal ex- 
that 


It has been the 


lephone companies 


there is very Iittle direct 


opposition 
from their customers, and practically 


no falling off in patronage, due to any 


crease 11 rates the necessity tor 
which has been explained to them in 
any complete and_= satisfactory way 
Some commissions, it is true, have 
been slow te recognize this fact and 


the feeling, all too 


that 


few still persist i 


common amongst public officials, 


the public will violently oppose any 1n- 


crease in utility rates just as they have 


been known te increases in 


oppos¢ 


taxes. Phe commissions, however, 
recent e@x 


thor 


learned a great deal by 


and if the utilities will 


perience: 
their part in explaining the 


necessity tor every rate increase put 


little ob 
the part ot 


into effect, there will be very 


jection to the new rates on 
and therefore very little op- 


position and 


the publy 
antagonism expressed 


toward the Commission which author 
When this happens there 
little 


refusing to 


izes the rates 


should be but political capital to 


he made by grant neces 


Sary increases, and very little hesita 


COMMISSIONS to 


tion on the part of 
grant them 


\ few days betore the recent elec 


t candidate for office was ad- 


lool one 


vertised by means of a human figure 


which paraded the streets of the Loop 


in Chicago during the noon hour with 


the candidate’s name blazoned on its 
front and back. It was apparently 
walking on its hands, with its feet in 


the air and—perhaps _prophetically 


Okonite Company Opens 
Chicago Office 
Chicago, IilL—The Okonite 
office at 310 South 


Compan) 
Michigan 


opened an 


avenue, Chicago, on February Ist and 
will take over the sale of Okonite prod 
ucts in the western territory. Charles F. 


Brown, formerly vice-president of the 


Central Electric Company, has been ap 
pointed vice-president in charge of the 
territory west of Pittsburgh and east of 
the Rocky Mountains of the 


with headquarters in Chicago 


Okonite 
Company 

L. R. Mann, formerly sales representa- 
the Central Electric 
with headquarters at St. Louis, has been 
appointed manager of the St. Louis office. 


tive of Company, 
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with its eyes turned downward and 


backward, thus preventing it from see- 
ing what was ahead of it. The unique- 
ness of the attitude 


taken by the 


and the unusual 


position figure caused 


everybody who passed: to and 


look at it; 


stop 
but it probably caused few, 
them to cast their votes in 
favor of that 


Is it not 


if any, of 
candidate. 


possible that the peculiar 


attitude and sensational stand some 


times taken by public authorities in 


connection with some utility rate prob 
lems, in an attempt to win popular 
favor, will be found to be as ineffectual 
in winning and holding popular sup 
port as was that of the freak creature 
which paraded the Chicago streets be- 
will not 


fore election? Certainly they 


prove successful if the public utilities 
keep on explaining the real facts of 


their business and the real relationship 
between those facts and the best in- 
terests of the public they serve; which 
best other 


selfish interests, the regulatory bodies 


public interests, and not 


are created to serve. Nor can they 
succeed if the actual ownership of the 
utilities continues to pass as rapidly 
as at this time it is passing into the 
hands of the public itself; thus giving 
the public not merely some selfish in 
terest in a reasonable return but, more 
important still, a constant and reliable 
and reliable informa- 


source of direct 


tion as to the financial results and 
actual necessities of their utility com- 
panies 

Public regulation of privately op- 
erated companies is the right answer 
to the utility service and rate problem. 
It is improving in technique as its ex 
perience becomes greater, and it will 


never so far fail as to make govern- 
ment ownership appear to offer a hope 
of better results. Moreover it will 
prove particularly difficult to convince 
the average American citizen that the 
cure for inefficiency and poor service 
lies in turning over the business to a 
government bureau or department. He 
believe it. 


simply won't 


Harry Miles, Coast Manager, 
Loses Daughter in Accident 
a 

Prosser, Wash.—Miss Marie Miles, 
daughter of Harry Miles, general man- 
Benton Independent Tele- 
phone Company, was killed recently, to- 


ager of the 


gether with two of her schoolmates, in 
an automobile railroad crossing accident. 
Miss Miles was an accomplished musi- 
cian, anc was to have graduated from 


the Prosser high school this June 


Thedford, Neb—H. L. Pollard, who 
recently bought the Loup Valley Tele- 
phone Company, plans to improve the 
plant. 
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Puxico (Mo.) Manager and Wife 
Stick to Finish in Fire 


Puxico, Mo.—Devotion to public ser- 


vice again was in valorous evidence at 


a fire which recently destroyed a good 
part of the business section of Puxico. 
With the flames surrounding the build- 
ing which 


local telephone 


Sander, 


housed the 


exchange, Mrs. Otto wife of 





Vrs. 


(in black coat) and 
Mr. Sanders, the tall youth in the 
right hand picture 


Otto Sanders 


stayed at the 
switchboard trying to call for outside 
help, until Mr. 
Sander, arriving at the office when the 
building was in flames, and unable to 
reach ‘the board, climbed the office pole 
and summoned help from Poplar Bluff, 
25 miles distant. Upon missing his wife, 
Sander entered the burning building and 
carried his unconscious wife to safety. 
Without resting from his thrilling ex- 
perience, Sander at once tackled the job 
of restoration and put pay stations and 
few hours. 


the company manager, 


overcome by smoke. 


toll lines into service in a 


Many a Slip Twixt Snip and 
Skip in Tripoli 
If you are contemplating a trip to 
Tripoli, take care not to be seized with 
a desire to cut any telephone wires while 


there, or you will never return to the 
United States. Bruno Roselli, profes- 
sor of Italian at Vassar College, re- 


cently returned from Tripoli with the in- 
formation that cutting telephone wires 
there is now punishable by death. Since 
Tripoli has been under the Italian flag 
capital punishment for all other crimes 


has been abolished. 





Denver, Colo.—A $27,000,000 improve- 
ment campaign, covering the next five 
years, has been announced by the Moun- 
tain States T. and T. Company. 

Abilene, Kan.—During 1924 United 
Telephone Company’s 52 exchanges in 
north-central Kansas handled 62,000,000 
local, and 1,600,000 toll calls. 








Se eR et 


ee a tee 


elephone Plant of Future 


Automatic Networks for Agricultural Districts, With Auto- 
matic IT'wo-Number Toll Service Is Forecast in This Article 
as Probable Development of Next Quarter of Century 


Reviewing at the threshold of the year 
1925 the changes wrought in the tele- 
phone plant since the beginning of this 
century one may well ask the question: 
“What will the telephone plant look like 
after another 25 years?” To answer 
this question positively, would be flying 
in the face of providence, but one may 
form a pretty fair idea from the trend 
things are taking, without running the 
risk of being pronounced a dreamer. 
The basis to work upon is solidly estab- 
lished, one needs only to join together 
the lines of development being drawn 
in various directions in various countries 
and draw conclusions therefrom to ar- 
rive at the probable ultimate outcome. 

Any telephone plant, no matter how 
small, consists of three parts: Ex- 
change, wire plant and subscriber's sta- 
tion. The latter seems to be the most 
stable part of the three. It may be said 
with a high degree of certainty that, if 
any part of the telephone plant survives 
the next 25 years in its present make-up 
or nearly so, it will be the subscriber’s 
station. The common battery telephone 
and the dial are reduced to the smallest 
number of elements essential to the 
transmission of speech and the governing 
of switches, respectively, each element 
being as nearly perfect and simple as 
it can be made. Therefore this part of 
the telephone plant may be left out of 
consideration, the universal telephone of 
the future will to all appearances be 
the common battery telephone instru- 
ment of today with the dial in one form 
or another. Not so with the exchange 
and the wire plant. 

Taking the exchange first, it may be 
defined as the office or offices where the 
lines are switched together for conver- 
sation. At the present time the majority 
of telephone plants have one single of- 
fice, the limit of the single office plant 
being 10,000 lines. Plants of more than 
10,000 lines contain more than one office. 
The majority of the plants are operated 
manually, only a small percentage of 
the plants in operation are automatic 
plants but manual exchanges are being 
transformed more and more into auto- 
matic exchanges whenever rebuilding is 
in order. 

Taking this trend as an indication that 
the question of operation is settled in 
favor of automatic, a development study 


By F. J. DOMMERQUE 
Fellow, A. I. E. E. 


will show, whether the old office—and 
conduit system—are to be retained in 
full or in part, and what changes and 
additions will have to be made. In 
manual offices a continuous multiple is 
a necessity, which requires a multiple 
switchboard of considerable length, the 
housing of which requires a large floor- 
space area. The ceiling of the operating 
room must be high so that the operating 
room will be able to contain the air re- 
quired for breathing by the large as- 
sembly of operators. The automatic 
switching paraphernalia constituting an 
office do not need to be arranged in a 
continuous line; they may be separated 
by switch classes and placed on different 
floors, or for instance, line switches and 
connectors on one floor, and group 
switches on another floor; nor do they 
require a high ceiling. Therefore when 
in an existing office building room can 
not be found laterally for expansion 
new stories may be added to house the 
automatic equipment. The quantity of 
automatic apparatus to be installed de- 
pends on the traffic and the size of the 
plant; and also on the system to be 
used. 

Of all the automatic systems the 
Strowger system is the oldest, the best 
known and taking the whole world into 
consideration, the most widely used at 
the present date. For this reason there 
are more data at hand to draw from and 
to form an opinion of what will take 
place in the future. By Strowger sys- 
tem we do not mean any particular 
make, but a system composed of step- 
by-step motion switches in general, the 
switch classes being line switches, group 
switches and connector switches. For 
sake of simplicity we define line switches 
for our discussion as rotary or one-mo- 
tion switches with direct selection, that 
is every subscriber’s line terminates in 
the brush of such a switch, which selects 
a free trunkline out of 10 to a connector 
—or group switch—we define group 
switches as two-motion switches (lifting 
and rotating), a trunkline from a line 
switch cr another group switch termin- 
ating in its brush which selects a free 
trunkline out of 10 to another group 
switch or to a connector switch; and a 
connector switch as a two-motion switch 
(lighting and rotating), a trunkline from 
a line switch or from a group switch 
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terminating upon its brush, which test, 

for, and connects to the desired sub- 

scriber’s line. 

Development Study Determines Num- 
ber and Location of Office. 

To begin with a plant for a large 
city, the development study determines 
the ultimate number of offices. It also 
determines their theoretical location and 
boundaries. A special study will show 
which of the present offices can be re- 
tained. The development study character- 
izes also the offices as either main of 
fices, branch offices or suboffices. There 
is not much difference between main 
and branch offices. Main offices as a rule 
are in that part of the city which is 
busiest, which is located in the center. 
Branch offices are of the same descrip- 
tion as main offices only that they are 
located in the less populated districts. 
In automatic plants we have also sub- 
offices, that is, offices which are too 
small to warrant independent operation. 
They are usually located at the out- 
skirts of a city and constitute an im- 
portant factor in any automatic plant 
because in the first place suboffices do 
not need any personnel. The wirechiet 
in the nearest branch office can super- 
vise a suboffice by a proper system of 
signals and meters; he can tell at a 
glance the behavior of the suboffice 
switches by signals on his desk or in his 
office ; he can watch the condition of the 
suboffice storage battery by a voltmeter 
on his desk; troubles on suboffice sub- 
scribers’ lines are reported at his desk 
and taken care of by his troublemen. 
In the second place all suboffice calls 
pass over trunks from the suboffice to 
the nearest branch office and if a call 
from a suboffice subscriber is for a sub- 
scriber beyond the branch office to which 
the. suboffice is connected, it will pass 
over an idle trunk in the various trunk 
groups emanating from this branch office, 
thus adding to the economy of the trunk 
groups. 

Local calls in the suboffice are trunked 
to the branch office and back again in 
case the local traffic is light; where local 
traffic is comparatively heavy, companion 
work switches are installed at the sub- 
office, to switch calls for a local sub- 
scriber from the trunkline going out to 
the branch office onto a connector in 
the suboffice provided especially for such 
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March, 1925 
local calls. In a large city a main office 


probably will not have any suboffices. 


Suboffices will practically without ex- 

ception be connected to branch offices. 

Trunks Are Operated in Tandem in 
Automatic Network. 

In a manual multi-office plant all of- 
fices are connected by direct trunklines, 
which is a necessity because it would re- 
quire more than two operators to handle 
a call, ‘f it had to pass through two or 
more off:ces in tandem, which would be 


inacceptable for operative reasons. In 
automatically operated plants a call can 
be switched through a number of offices 
in tandems, thus the great benefit afforded 
realized to 


trunk 


Che difference 


by large trunk groups can be 


its fullest extent. Larger groups 


mean less trunk mileage. 
can be easily conceived by comparing the 
On the left side the 


two sides of Fig. 1 


trunk connections between the 15 offices 


illus- 


manual layout art 


of an assumed 
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Fig. 1 





trated, on the right side the trunk chan- 


nels for the same 15 offices are shown 
but with an automatic operation. 

It would lead too far to go into trunk 
here; this is a 


grouping subject to be 


discussed by itself. Suffice it to say that 
proper grouping of trunk lines is a most 
important factor in the economy of the 


automatic telephone plant In the 15 
office layout the offices marked 1 are 
10,000 line offices; the offices marked 2 
are 5,000 line offices 


marked 3 are 1,000 line offices. In the 


offices and the 


automatic trunking scheme the offices 3 
work into offices 2. The offices 3 being 
located at the outskirts of the plant have 
light traffic and their trunk business if 
passing direct to and from the other ex- 
sufficient to effect 
Making 


suboffices of offices 2 however will help 


changes would not be 
large trunk groups. offices 3 
the trunk groups 

Mr. Langer* calculated for the 15 of 
fice layout represented in Fig. 1 with as- 
sumed trafic and distances between of- 
fices the trunk mileage required for the 
direct connections in the manual case and 
for the tandem trunking in the case of 
automatic operation and arrived at 35, 
385 miles with 210 groups of trunks for 
manual operation and 29,280 miles with 


*Zeitsehrift fuer Fernmeldetechnik, Oct 
31, 1923. 
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30 groups of trunks for automatic opera- 
tion. This is for a hypothetical case. 
In a real case there would probably be 
offices of the No. 3 


smaller in 


more type, but 


size. However, Fig. 1 illus- 


trates plainly the economical value of 


large trunk groups in automatic plants. 

New York and Berlin Conditions 
Compared. 

Looking at the this 


largest city in 


country, New York, which is at present 


transforming its plant into automatic 


operation, we have a 7 figure exchange 


(for convenience 3 letters and 4 figures 


are used). There are so many offices 
that they have been arranged in districts. 
Consequently we find line finders, district 
incoming 


All but the 


switches or 


switches, office switches, 
switches and final switches. 
line finders are 500 line 

frames es they are termed by their man- 
permitting the use of 


ufacturers, very 


trenk groups, such as are easily 
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large 
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Comparison of trunk connections 


obtainabie in the largest city of the 


country. As it happens, New York is 
starting with the transformation of the 
largest cffhces first. 

Berlin, not as large as New York, but 


still 


also transforming its plant, but it trans- 


with over 4 million inhabitants, is 
forms its small suburban offices first. In 
Strowger switches are 
employed. The remember 
the short sketch of the Weilheim-Polling- 
Thuglfing exchange in the October 1923 
This 


sketch shows what is being done at the 


this plant type 


reader will 


number cf TELEPHONE ENGINEER. 
present time in the Berlin suburbs, only 
the time-zone switches for charging toll 
calls are not put in operation, as the old 
method of toll 
changed until the entire system is ripe 


charging cannot be 


for it. The Berlin plant will be a million 
system, one district letter, one office digit 
and four figures will be used in the sub- 
scriber’s number. 

When New York and Berlin 


completed their transformation all the 


have 


offices in each city will be equally equip- 
ped and have the same method of opera- 
tion. In New York the switches will be 
power-driven, in Berlin they will have a 
step-by-step motion. Of course the num- 
ber of switches in each class will not be 
the same. The line finders in the New 
York offices and the line switches in the 
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Berlin cffices will depend on the number 

of subscribers and the number of switches 

in each of the other classes will depend 

on the traffic, but each system will be 

uniform in itself. 

Automatic Networks in Rural Com- 
munities. 

Suppose we had instead of a large city 
an agricultural territory with a number 
of county seats and many small commu- 
nities. If we equipped these county 
seats as automatic offices and made the 
small suboffices of 
connected all offices by trunklines and 


‘ommunities same, 
let the suboffices call everywhere in the 
territory over these trunklines, we would 
have an equivalent plant to the city plant, 
only the offices would be smaller and the 
trunklines longer. The 
would be the extreme in 
the opposite direction from the city of a 
size like New York or Chicago. There 
industrial and 
districts, but all pro- 
with the 
switches 


purely agricul- 


tural district 


would also be districts 


mined would be 
vided same 


and have the 


arrangement of 
same trunking 
In short, we could divide the 
country into districts, all of which have 
the same uniform character of equipment 
and the same method of operation. 
Toll Cable Development Important. 
In a paper read before the A. T. E. E. 
October 1923, Mr. Harold Osborne said: 
“The telephone repeater has been devel- 
oped to a point where a practically un- 
limited number of them can be used in 
tandem in a circuit without distortion of 
This has, there- 
fore removed the limitations which were 
set by high attenuation losses in 
conductor. 


scheme. 


the telephone currents. 


cable 
Although there are other im- 
jimitations and there have been 
large difficulties to overcome, cable trans- 


portant 


mission can be made practicable up to a 


distance of at least 1,000 miles. As a 
result, the development of toll cables 
has become an exceedingly important 


phase of long distance telephone develop- 
ment and during the next few years it 
is expected that toll cables will be built 
in the Bell system at the rate of more 
than 500 miles a year.. An outstand- 
ing advantage of the cable type of con- 
struction is the ability thereby to con- 
centrate a large number of circuits along 
a single route. The large number 
of circuits provided by one cable are ob- 
tained by the use of very small conduc- 
tors, the gage in common use _ being 
19 B. & S. and 16 B. & S. In the 
longest circuits two 19 gage circuits are 
required, each carrying the transmission 
in one direction only.” 

He calls attention to the fact that load- 
ing raises the efficiency of the toll cables ; 
for this reason the toll cables are loaded. 
Repeaters are required at intervals of 
50 to 100 He supplements his 
paper by a map of the VU. S. showing 
the principal repeater lines from ocean to 
In his conclusion he says: “By 


miles. 


ocean, 











22 TELEPHONE ENGINEER 


means of the trunklines indicated in the 
map and a much more extensive net- 
work of shorter lines, it is possible 
to carry on satisfactory telephone con- 
versations between any two cities of 
moderate size in the country and to a 
large extent even small places can com- 
municate with each other, irrespective of 
their relative location.” 

\t the end of 25 years the toll cable 
system ct Mr. Osborne will be greatly 
enlargel. The cities, towns and com- 
munities along these cables wiil form 
automatic districts each covering a ter- 
ritory ot say 50 miles in diameter for 
agricultural districts and of decreasing 
area with increasing concentration of 
population. The interoffice trunks will 
follow the cable routes and combine 
with them. The future wire plant will 
consist of 24 and 22-gage cable for sub- 
scriber’s lines except perhaps for the 
longer limes in sparsly settled districts 
(the small gage wire is made_ possible 
by the decentralization in automatic ex- 
changes and the consequent shortening of 
subscriber's lines in all but the just men- 
tioned country sections); of 19-gage ca- 
ble for interoffice trunks and toll lines: 
of 1l6-eage cable for the overland long 
distance lines, loaded where necessary. 
The uniform telephone plant, whether 
city or country district, will ultimately 
take on the universal character when 
the toll business is combined with it. 


Zone System of Toll Charges Will Be 
Adopted. 

At present, even in the existing auto- 
matic exchanges toll and long distance 
calls are handled by operators, the op- 
eration of the dial by the subscriber 
connecting to a recording operator. 
Some automatic features are creeping 
in, such as the use of automatic switches 
to connect the called party instead of 
plugging into a multiple. More of these 
auxiliary methods will be introduced 
from time to time, but the principal 
change, that is, the combination of the 
short haul toll business with the local 
business will not come until the charging 
method has been revised. Glancing once 
more at the little Weilheim plant de- 
scribed in October, 1923 we see the dis- 
trict divided into zones; the toll rates 
are arranged in multiples of the local 
charge and are automatically registered 
upon call registers by advancing it one, 
two, three or more steps according to the 
time need and the number of zones the 
call is te pass through. 

Grea‘er New York is also divided into 
zones and a toll charge of 5 or 10 cents 
is made according to the distance of the 
zone wherein the called party is located 
from the zone wherein the call originates 
It seems feasible to apply the time— 
zone charging method of Weilheim to 
New York when its automatic trans- 
formation is complete. This, however, 
does not mean that the exact process 


must »e followed, only the idea is in the 


right direction. 

With the method of charging in cities 
and district plants for all two-number 
calls (and ail toll calls in a district 
should be two-number — calls )—there 
would be only the long haul toll and long 
distance calls with their higher charges 
lett for toll operators to handle; the 


charges woud justify giving this class 


of business the special attention it ce 
mands. 

There is some doubt in the minds ot 
telephone engineers whether 1t would no 
be more economical to abandon multi- 
plex telephoning and to provide indivi 
dual channels in a cable for each con- 
versation in place of all the costly para 
phernalia necessary to accomplish the 
five or more transmissions over one cir 
cuit. {ff this should be done, it wou!'d 
advance further the calling of the long 
dis ance lines. 

Summing up, the universal telephone 
plant of the future to all appearances 
will be automatically operated for local 
and short haul two-number toll business ; 
will be an all cable plant; will cover a 
large city with its suburban territory or 
a telephonically equivalent — district, 
which may be an industrial district with 
a number of good sized towns in close 
proximity to each other or a rural dis- 
trict with a number of county seats sur- 
rounded by small agricultural communi- 
ties. The long haul toll and the long dis- 
tance bus‘ness wil: be carried on by cper- 
aors on toll boards without subscriber’s 
multiple over cable routes with repeaters 
Party lines will either disappear or be 
greatly reduced, as decentralization and 
the small gage subscriber's line cable 
will render the subscriber's lines shorter 
and less costly. Probably the subscrib- 
er woutd be willing to pay a little more 
tor a private line and the telephone com 
pany would be glad to free itself from 
the technical and administrative burdens 
imposed by party lines. A little conces- 
sion on both sides would help matters ma 
terially. 


Slingluff, Roebling Veteran 
Goes with American Cable 


W. H. Slingluff, who represented the 
telephone wire department of John Roe- 
bling’s Scns Co., at Chicago for over 26 
years, recently became Western repre 
sentative and district manager of the 
American Cable Co., of New York, with 
his offices in the Burnham Bldg., at 160 
North La Salle street, Chicago. 

Clearwater, Fla—W. G. Brorein. 
president of the Peninsular Telephone 
Company, has contracted for the de- 
velopment of one of his Florida real 
estate holdings which is said to be 
among the most attractive water- 
front properties in the state. 
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Two New Indiana Jobs Handled 
by J. K. Johnston 


The Pike County Telephone’ Co., 
Petersburg, Ind., has made application 
for inerease of rates and a $75,000 bond 
issue. “he company, which operates ex 
changes at Petersburg, Winslow, Otwell, 
Monroe City and Wheatland in Pike and 
Knox ccunties is asking authority to 
purchase the Flint-Kyle Telephone Co 
which operates exchanges in Montgom 
ery and Epson in Daviess County, and to 
increase rates. J. K. Johnston, Tele 
phone Engineer, Indianapolis, is making 
a detailed appraisal of the property of 
Loth companies and preparing the case 
to be fiied with the Indiana Commission. 

Star Telephone Co., French Lick, Ind., 
has filed a petition for increase of rates 
in French Lick and West Baden, Ind. 
The company will discontinue the ex- 
change at West Baden, as a_ trunking 
cable is being installed, and subscribers 
will be connected direct with the French 
Lick exchange. Appraisal of property 
and preparation of this case also was 


made by Mr. Johnston. 


Organize to Protect ‘‘Our 
Feathered Friends’’ 


Chicago, Ill—During one recent state 
telephone convention Ed and Bert Naugle 
and Tom Endsley started an organiza- 
tion to buy insulated booties for birds 
that delight to light upon the cross arms 
of steel poles. It has been the observa 
tion of the Naugle boys that our feath 
ered friends stick one claw on a cross- 
arm and the other, or a wing, on a 
transmission line as their last living act. 
Hence the protective measure of buying 
the insulated shoes. Hawks and other 
bad actors won't be cared for. Tom was 
delegated to catch the birds. In _ the 
event of the Illinois Electric man being 
unable to discharge his duty completely, 
the lines will have to use Naugle poles 
to replace the steel carriers. As may 
be readily imagined, this move started 
by the two Naugles is entirely without 
any ulterior motive. The sale of Naugle 
poles which may result is simply an ex 
tension of the Naugle service to man. 
bird, beast, fish and reptile. 





Chas. T. Speice Buye Kingfisher 
(Okla.) Telephone Co. 


Kingtisher, Okla—M. M. Flickenger 
has sold his controlling interest in the 
Kingfisher Telephone Co. to Chas. T. 
Speice of that city. Mr. Speice took over 
active management of the company 
March 1, and the Flickingers have gone 
to Roswell New Mexico, where they will 
make their home. Mr. Flickinger had 
made Kingfisher his home for twenty- 
five years, and for the past eleven years 
had been manager of the institution 
sold 
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Data on Exchange Cable 


Methods of Making Cable; of Erecting Cable and Utilizing It to 

Greatest Advantage — Suggestions Regarding Specifications 

When Purchasing Cable—Its Strength, Insulation, Resistance, 
Lead Sheath, Vibration Strain, Etc. 


In previous articles we have discussed 
the pole line and have suzgested suitable 
methods of guying as applied to aerial 
wire construction. The same general 
principles apply to exchange cable con- 


struction. In exchange construction only 


the best poles should be used and the 


selection of the stoutest of these poles 
should be made with a view to using 
them as cable terminal poles. The guying 
of necessity must be heavier, using in all 
cases special guy wire and messenger 
strand, as will be indicated later. The 
judgment of the man who lays out the 
plant may permit the use of patent 
anchors in exchange work, but the use of 
the “dead man” or anchor log is_ pet 
haps the safest for the average construc 
tion man. 

Some of the advantages of cable cor 
struction are, first, greater assurance ot! 
uninterrupted service; second, a much 
hetter appearance on the streets; third, 
less liability to storm damage: and, 
fourth, where a large number of open 
wires are necessary the first cost and 
xed charges are less as is also the main 
tenance cost than for open wire construc 
tion. Some of the disadvantages of cable 
construction are, first. higher electro 
static capacity: increasing transmission 
losses; second, higher resistance, reducing 
current of transmitters in common bat 
tery exchanges. Where an all cable plant 
is used, in a general way, the cable plant 
represents between fifty-five and sixty- 
ive per cent of the total cost of the plant 

Assuming that the ground work of the 
plant has been established along the lines 
indicated in the previous article, the care 
ful foreman will make a comprehensive 
survey of the entire plant before actually 
beginning work. Many things must be 
taken into account such as obstructions, 
other companies’ poles or wires, and the 
possibility of suitable anchor and guying 
privileges. In other words the engineer 
in laying out the plant assumes that the 
foreman in charge of the same has the 
intelligence necessary to meet changes 
when necessary by virtue of these ob- 
structions. The old plan of using high 
poles is now a thing of the past and ex 
cept at crossings a mean level of twenty- 
two feet, with twenty-five feet at the 
crossings, is considered good practice. It 
is well to determine this level before 
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beginning actual work. As far as prac- 
ticable, messenger wire should be graded 
to avoid abrupt changes of level. As a 
general rule, anchor guys should be very 
much stronger than the combined break- 
ing strength of the messenger wire and 
should be so arranged on the pole that 
the messenger dead ends between two 
sets of anchor guys. Every anchor pole 
or stub should be protected by shims and 
have guy hooks to hold the anchor guys 
in position. 

In pulling cable messenger, every step 
should be made with great caution. All 
ropes and slings should be carefully ex 
amined and this inspection should be in- 
trusted to men who are known to be 
careful. Never allow a man unfamiliar 
with rope handling to tie a knot on which 
any strain is to be placed. The reasons 
for this are self-apparent. Messenger 
wire should be pulled with a pair of 
triple ten inch blocks arranged with a 
fall to pull from the center and with a 
pair of buff blocks on the main fall. 
While messenger is being pulled, the 
loose end should be passed around the 
pole and tightly clamped as a precaution 
of safety should anything give way. 
Wherever possible the handling of the 
blocks should be done from the ground. 
Under heavy strain there is a_ possible 
tendency of the blocks to twist and this 
must be watched carefully. This twist 
ing may be prevented by a digging bar 
run through the hook or loop of — the 
“hickev” and allowed to drag with its 
full weight. This has a tendency to keep 
the blocks from twisting. In using this 
method and while the messenger is taut, 
the end should be unclamped and passed 
twice around the pole and a pair ot 
blocks used to take up the slack between 
the pole and where the “hickey” is at- 
tached. Avoid dead ends wherever pos- 
sible to do sO, aS every dead end iS a 
weak link in the chain. 

Messenger wire should be strung i 


as long lengths as are possible. If prac- 


ticable this should be from anchor to 
anchor. It is good practice to use 
booster blocks to assist in helping the 
slack along. These are usually placed 
between the two points that are being 
strung. There is much discussion re- 
garding how tight messenger should be 
strung. The writer prefers pulling the 
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messenger as tight as is possible and con- 
sistent with existing conditions. Loose 
messenger has been responsible for 
cracked and honey-combed sheath. The 
less vibration allowed on cables, the bet- 
ter the results obtained. 

The object of flexibility studies is to 
enable us to quickly adapt the cable sys- 
tem to ever changing conditions of busi- 
ness at a minimum cost. The largest 
portion of investment in cables is usually 
in the main cables, hence it is well to 
allow a reasonable margin of growth be- 
yond the actual demands of the business 
at the time of installation. Having de- 
termined the number of circuits neces- 
sary over a predetermined period for any 
particular cable, the size of the cable is 
determined by adopting the rule that the 
fll or per cent of working conductors in 
the main cable should not exceed eighty 
per cent. The same rule is practically 
true in determining the size of branch or 
tap cables, only in this case a sixty per 
cent fill is used. As a general rule it is 
cheaper to erect cable where more than 
two cross arms are necessary. This is 
especially true where there are obstruc- 
tions such as trees, etc. 

ingineers are still somewhat undecided 
as to the advisability of tapering cables, 
that is reducing the size as they work 
away from the cffice. However, this is 
the general practice at this time. The 
next step is to determine the most eco- 
nomical spacing of terminals along the 
route to be served. Asa general rule no 
terminal of less than fifteen pairs should 
be used. In the present cable system, 
known as multiple cable distribution, the 
terminals in which the same pair or pairs 
shall appear are determined in advance 
so as to make the same pair or pairs 
available at several pcints. This system 
is especially serviceable where party lines 
are used. 

It should always be remembered that 
a cable is only as strong as its weakest 
splice, as this seems to be the weakest 
point in the cable system. The type of 
cable generally used is one in which the 
conductors are insulated with a single or 
double wrapping of paper tape. The con- 
ductors thus insulated are formed into 
a cable and covered with a lead (or lead 
alloy) sheath. Such a cable is frequently 
referred to as a dry core lead covered 
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cable, and is used for both aerial and 
underground work. As indicated in a 
previous article pure lead is preferable 
for underground work and lead alloy for 
aerial cable. 

The function of telephone cables is pri- 
marily to allow a considerable number 
of conductors to be installed in as small 
a space as possible, and it is now pos- 
sible to make up cables in hundred pairs. 
The individual conductors after being in- 
sulated with paper are twisted together 
in twos to eliminate cross talk. They are 
then assembled together into a bunch or 
core, which is covered with paper tape. 
The tape core is then baked to remove 
any moisture, after which it is ready to 
be covered with a lead sheath. In order 
to facilitate the identification of the indi- 
vidual wires of a pair and to avoid cross- 
ing the pairs in splicing, they are covered 
with paper of different colors. In most 
cables, one wire is covered with red paper 
and the other with blue or white paper. 
As paper is very susceptible to the ab- 
sorption of moisture, the ends of the 
cable should be hermetically sealed by 
solder until ready to be spliced. 

Cable Manufacture Described 

The raw materials used in the making 
of cable are delivered to the factory in 
car load lots. Copper in the form of 
ingots is handled through a wire draw- 
ing process until the proper diameter has 
been reached when it is wound into coils 
ready for the insulating process. The 
lead is received in “pig” and the insulat- 
ing paper of special stock in rolls manu- 
factured and treated expressly for this 
purpose. Each copper wire is separately 
insulated by a machine especially de- 
signed for that purpose. A roll of insu- 
lating paper of the required color is fast- 
ened to a head which is made to revolve. 
The copper wire of the required size is 
uncoiled from a stand on the floor. It is 
drawn up over a pulley through the cen- 
ter of the head and around a capstan. 
The revolving head winds the _ paper 
spirally around the wire. The insulated 
wire continuing on is then wound on a 
spool directly under the machine. The 
insulating wires are then twisted in pairs. 

The twisted pairs are then sent through 
the stranding machines and formed into 
a core having the required number of 
pairs. The machine used for this pur- 
pose is divided into sections designated 
drums. To these drums are fastened the 
spools on which the twisted pairs are 
wound. As the drums revolve the pairs 
are unwound and from the spools and 
passing through a perforated disk at- 
tached to the drum and revolving with 
it are thus stranded into layers, each 
layer running diagonally across the one 
immediately within it. At each station is 
provided a button which enables the ma- 
chine to be stopped instantly at any point 
when necessary. During this process the 


stranded core is covered with a spiral 
wrapping of two ribbons of insulated 
paper, each one overlapping the other. 
This paper wrapping is very strong, free 
from chemicals, etc., and capable of with- 
standing great heat. At this point the 
core is tested to see that the continuity 
of every wire in the cable is perfect and 
that the cable is free from short cir- 
cuits, crosses, etc. It is then wound 
automatically onto an iron truck and 
thoroughly dried in ovens or drying 
rooms for a period of not less than 
twenty-four hours. 

The cable is then passed through the 
process of encasing the core in its lead 
sheath. This is done by means of lead 
presses and hydraulic pumps. The lead 
being heated just enough to become plas- 
tic is forced under high pressure into a 
die block through the middle of which 
the core is drawn, in this way encasing 
the core in a seamless sheath of lead or 
lead alloy as may be pre-determined. A 
small portion of the sheath is forced 
through the die block before the first end 
of the core appears and this is bent and 
closed up in order to keep out the air. 
The end of the cable is sealed in a 
similar manner. As the sheath cable 
comes out of the presses it passes through 
a trough of mirrors to enable a careful 
inspection of the entire cable and to de- 
tect any possible flaws in the sheath. 
When the cable is cooled off it is then 
reeled and lagged and ready for ship- 
ment. Careful tests are made at the end 
of each process for resistance, capacity, 
insulation, etc. The writer had a won- 
derful experience recently in going 
through the factory of the Western Elec- 
tric Company at Hawthorne, III., and in 
seeing the process of cable making, and 
is of the opinion that such a visit is well 
worth the time and money spent and 
would be invaluable with any one con- 
nected with the construction and main- 
tenance of lead cable. 

Electrostatic Capacity 

Electrostatic capacity is one of the 
most important characteristics of a tele- 
phone cable. The effect of capacity be- 
comes apparent when a sudden change is 
made in the strength of the current at the 
sending end. These changes are not re- 
produced instantly or of the same strength 
at the distant end. The time required for 
the change to travel along the cable de- 
pends upon the rate of change or fre- 
quency. The amount the current changes 
are weakened depends upon their fre- 
quency and the structure of the cable. 
Changes of high frequency weaken more 
rapidly than those of low frequency. The 
importance of this is evident when it is 
remembered that currents used in tele- 
phone work are of high frequency. The 
current wave is a very complex one and 
may be considered as made up of a num- 
ber of waves having different rates of 
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change. Those having a high frequency 
cerrespond to the shrill or high notes 
and those of a low frequency to the 
lower or deep toned notes. Those of a 
higher frequency travel faster than those 
of a low frequency and the result is that 
the high frequency waves gain on the 
low frequency waves. The combined 
current waves are thus altered or dis- 
torted, causing the tones produced at the 
distant end to appear muffled. 

In order to obtain the lowest capacity 
possible wires are kept as far apart as 
practical. By using an insulating medium 
between the wires having low specific in- 
ductive capacity and wires of small 
diameter, the lowest capacity is obtained. 
Capacity varies inversely as the square 
of the distance between wires, directly in 
proportion to the surface of the wires 
and also directly as the specific inductive 
capacity of the insulating substance used. 
It is not practical to reduce the capacity 
of the cable beyond certain limits by in- 
creasing the distance between conductors, 
or by decreasing the size of the con- 
ductors, as this would increase the re- 
sistance. We are therefore compelled to 
use an insulating medium having the 
lowest possible specific inductive capacity 
The inductive capacity of any substance 
(or dielectric) is the power it possesses 
of influencing a charge of electricity 
when used as a separator between two 
charged conductors. Dry air is the best 
known dialectric and has the lowest spe- 
cific inductive capacity. Hence it 1s 
taken as the standard from which to 
compare other substances. The following 
table gives the specific inductive capacity 
of the principal insulating mediums: 


TORS PM Se acna pesadiweaue Nee 
RONEN, GEN So. ooo bd avaesdasaness 2.220 
ee eee eee ee eee 1.500 
Sulphur e ‘bed 2 ee 
Mica .icisas ee re ioe 
CUA DETONE coo ek aeeeews canes’ 2.462 
PUNE ois vawanedonuwess iim Lae 
URN 6 2 Sa oe eee wie MAO 2.76 
CNN) ati uceds macieuet eervcealewes hes 8.00 


Capacity Specifications of Cable 

Capacity measurements are made by 
testing one conductor measured against 
all other conductors in the cable, ground- 
ed to the lead sheath (known as grounded 
capacity) or by testing one conductor 
against its mate, all other conductors in 
the cable being grounded to the sheath 
(known as mutual capacity). The latter 
is now the standard method of test. The 
arrangement of the wires for test is 
shown in Fig. 1. The relative values in 
micro-farads per mile are: 


Grounded. Mutual. 
08 054 
10 .066 
ae 080 
14 093 
16 .108 
18 Aé 





Mar 


Mt 
per « 
grou} 
trosti 
« 2 

Se 
the | 
cent 
by it 








| oe 


in the 
ing 1 
trans 
differ 
static 
was 

Pree 
lows: 
stant. 
assun 
ofa 
cienc: 
the « 
trans 
creas 
folloy 
value 
sistar 


Si: 


Cal 
from 
and | 
by th 
take, 
The | 
electr 
strons 
factu: 
specif 
diame 
weigt 
that t 
affect 
by th 
manu 
reduc 
still 1 
capac 
trosta 








March, 1925 


is approximately 66 
When 
grouped together in a cable, their elec- 


Mutual capacity 
per cent of grounded. wires are 
trostatic capacity is increased. 

“K. R.” Law—Electrostatic Values 

Several years ago one constantly heard 
the phrase mentioned above, but in re- 
cent years its use has been “conspicuous 


by its absence,” at least among the men 
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The following table shows the various 
combinations of length, capacity and re- 
sistance of telephone cables necessary to 
produce the same talking efficiencies. It 
will be noted from the following table 
that a cable one mile long having No. 19 
B. & S. G. wires and having a capacity 
of .08 mfs (micro-Farads) per mile will 
have the same talking efficiency as 3050 











— ——— a = Se _ 

Fig. | lrrangement 
in the held. This law was used in obtain 
ing the relative efficiency of telephone 


transmission through cables of having 
different conductor resistance and electro 
this law 
William 
and the law is expressed as fol 


X by 


Evidently the law is based on the 


static capacity The author of 


was an Englishman named Sir 


Preece, 
a Con- 


lows Resistance 


stant 


Capacity 


issumption of fact that as the resistance 


1f a conductor increases, the talking efh 
a similar manner if 


ciency decreases. In 


the capacity is increased, the speech 
transmission is impaired and when it de 
naturally the reverse is true. The 


table 


creases, 


electrostatic 


following gives some 
values per mile of cable at given re- 
sistances 
Values of K. R. for 
Ohms 10 miles of cable 
Size per mile Electrostatic ca 
B. & of single pacity per mile 
Ss. G conductor O8 10 12 
19 46 368 460 552 


v0 HR 464 580 696 
736 920 1104 


99 q9 


High and Low Capacity Cables 
Cables carrying a higher capacity cost 
from ten to fifteen per cent less to make 


and frequently purchasers are ensnared 


by this lower price which is a grave mis 
take, especially on long talking circuits. 
The importance therefore of having low 


electrostatic capacity cannot be too 


strongly emphasized because the manu-, 


facturer is usually able to meet such 


specifications with a cable of smaller 


diameter and consequently a_ reduced 


lead. It 
that the electrostatic capacity is not only 


weight of is well to remember 
affected by the materials used, but also 
Present 
manufacturing methods permit makers to 


by the methods of manufacture. 


reduce the diameter of conductors while 
still 
capacity or conversely get a lower elec- 
trostatic capacity for the same diameter. 


maintaining the same electrostatic 
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for capacity measurement 


feet of No. 22 gauge wire and having a 
12 mfs per mile. 
Lengths of various 
cables for same 


capacit vy of 


Ohms talking values 
Size per mile Electrostatic ca 
B. & of single pacity per mile 
s. G conductor. .08 .10 12 
19 16 5280ft. 4725ft. 4305ft 
20 58 4700ft. 4205ft. 3835ft 
22 92 3730ft. 3336ft. 3050ft 
Some Notes in Specifications and 
Construction 
In making up specifications for the 


purchase of cable it is well to avoid all 
reference to outside diameters, but em- 
phasize the following points and see that 
they are adhered to: 

Diameter of conductors. 


ENGINEER 25 


the following construction requirements : 


1. Easy terms and not too long lengths 
between splices. 


2. Careful handling both in transpor- 
tation and actual work. 


3. Importance of using reliable and 
experienced cable men. 

4. Using only high-grade insulating 
materials. 

5. The expulsion of every trace of 
moisture and air. 


6. The elimination of salient or pro- 
jecting points or angles of metal from 
the conductors and paper sleeves. 

7. Hermetically sealing all joints and 
splices and ends of cable when exposed. 

Practically all transmission losses in a 
cable are approximately proportional to 
the square root of the product of the 
mutual capacity and For 
standard cable a constant may be found 
by taking the square root of 88 x .054 
which amounts to 2.18. The equivalent of 


resistance. 


any other cable may be determined by 
finding the value of the square root of 
the product of the mutual capacity and 
resistance and dividing this by 2.18. Then 
if the capacity of two cables are equal, 
the transmission is proportionate to the 
lf we keep 
the capacity per mile the same, in order 


square root of the resistance. 


to double the talking efficiency of a cable, 
it will be necessary to quadruple the size 
of the 
shows approximate values of transmis- 
sion limits or the length of line of dif- 
ferent cables and open wires, having a 


conductor. The following table 


transmission loss equal to thirty miles of 
standard cable: 








Number of pairs necessary. Cable ; 
e ¢ Miles 
Number of paper tapes on each con- No. 22 B. & S. gage .083 mf. mutual 
leas capacity sine pia dé aie eee ee 18 
ductor. No. 20 B. & S. gage .074 mf. mutual 
N ber of paper tape . » core CRPOGIES acc cascscccsuvesscunetans 23 
umber of paper tapes over the core. No. 19 B. & S. ghee 614 mt. mumtnal 
Average micro-farads per mile. CRORE s+, <i nxkenes ta vedas 27 
nee Ae 5 : No. 19 B. & S. gage .054 mf. mutual 
Maximum micro-farads per mile. SORA 2. can ontvechs ui 30 
Whether mutual or to ground. _ gs S. gage .074 mf. mutual > 
CE ac , 2000686 66080000466606068b888 oc 
Sheath; thickness and composition. No. 14 B. & S. gage .074 mf. mutual 
The foll iow tabde of ate elastic COOET 00.500 cccedanetdnsnectenens 48 
1e following table shows sate elastic No. 13 B. & S. gage .074 mf. mutual 
limits for cables of different size and CAPACHEY - neers cern ecseseseseces 55 
“ No. 10 B. & S. gage .074 mf. mutual 
gauge: 0 EEO Oa V7 
Increased elastic Increased elastic 
Elastic limit limit 19% for limit 25% for 
of copper wires, paper and lead paper and lead 
in Ibs. in ibs. in Ibs. 
No. of No. 19 No. 22 No. 19 No. 22 No. 18 No. 22 
pairs. Gage. Gage. Gage. Gage. Gage. Gage. 
10 150 110 220 25 250 
25 Pe ee ; 250 500 275 550 313 625 
rere as aes 500 1,000 550 1,100 625 1,250 
100 Kawieonwalw elec vw 2S 2,000 1,100 2,200 1,250 2,500 
4 ; ry eee eee 2,000 4,000 2,200 4,400 2,500 5,000 
100 ‘ , ‘ 5 se., ae ‘ 4,400 mene 5,000 eens 
The Elastic Limit of Various Size Cable. 
: ; ; , _ Open Wire 
The figures shown in this table, while No. 14 Birmingham wire gage, iron 75 
s No. 12 Birmingham wire gage, iron 94 
approximate, are reasonably accurate. No. 10 Birmingham wire gage, iron 120 
: No. 12 B. & S. gage, copper........ 246 
It is well to remember that all that has No 10 B. & S. gage, copper........ 353 
: ol ne” Feed deere agate No. 9 B. & S. gage copper........ 429 
been said previously pertains to the cable No. 8 B. & S. gage, copper........ 528 
as manufactured and it is well to remem- No. 6 B. & S. gage, copper........ 811 


ber that the characteristics can be 
changed greatly by careless or indifferent 
construction work. We are therefore 


compelled to emphasize the importance of 


No. 8 Birmingham wire gage, cop 


per 

No. 12 New British Standard gage, 
RO Re et ee $09 

No. 8 Birmingham wire gage, loaded 2,00( 

No. 8 Birmingham wire gage, loaded 
phantom 2,273 
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A phantom circuit built up on cable 
circuits is approximately ten per cent 
better than the physical, while a phantom 
circuit built up on open wire circuits is 
approximately twenty per cent better. 


Concerning Strength of Cable 

The copper and paper elements con- 
stitute the strength of the cable, as the 
lead is too soft a material and has too 
low an elastic limit to be of great impor- 
tance. The function of the lead is to 
keep out moisture, but does not material- 
ly contribute to the element of strength. 
The elastic limit of copper is given at ten 
thousand pounds per square inch, while 
that of paper is still problematical. Con- 
sidering the toughness of good paper, it 
may be assumed as having an equal fac- 
tor. But as the paper thickness is so 
slight, it is apparent that it cannot add 
very greatly to the strength. The follow- 
ing table gives the thickness of paper and 
lead generally used for different sized 





cable: 
~ 3 4 ns se = 
se Mm 5° L. = AA 
= oe s¢ = Ze 2 
° 9 Ex Se , mt 7 E m t 
S30 a ais 2¢ 3: 
No. 19 B. & S. Gage Cabie 
10 .0359 .0004 1/12 9/16 20 
25 .0359 0004 1/12 15/16 50 
50 .0359 .0004 3/32 1-—3/16 100 
100 0359 .0004 1/8 1-5/8 200 
200 .0359 .0004 1/8 2~3/16 400) 
No. 22 B. & S. Gage Cable 
10 .0253 0004 1/12 17/32 20 
25 .0253 .0004 1/12 23/32 50 
50 .0253 .0004 1/12 15/16 100 
100 .0253 .0004- 3/32 1-7/32 200 
200 .0253 .0004 1/8 1-25/32 400 
100 .0253 0004 1/8 2-3/8 Son 


Insulation and Conductor Resistance 

Each wire should show an insulation 
resistance of not less than 500 megohms 
per mile when tested at factory and not 
less than 100 megohms per mile when 
laid, spliced and ready for use. In making 
this test each wire is measured against 
the rest of the wires in the cable with the 
sheath grounded. 

Each conductor should have a resist- 
ance of not more than the proper amount 
specified and varying according to the 
diameter of the conductor. This con- 
ductor resistance should not change dur- 
ing or after construction work is com- 


pleted. 


What Constitutes Good Lead Sheath 

The cable core should be enclosed in a 
pipe composed of commercially pure lead 
unless a percentage of alloy is specified. 
This pipe is to be formed around the 
core and have a specified thickness vary- 
ing according to the size of the cable or 
as required by the engineer. The lead 
sheath should be free from holes and 
other defects and be of uniform thickness 
and composition. The following table 
gives suggested thickness of sheath in 
inches : 


Thickness of Sheath in Inches 
No. 22 B. No. 20 B. No. 19 B 


No. Pairs. & S. G. & S. G. &S.G 
25 and less... 5/64 3/32 7/64 
50 and less... 3/32 7/64 1/8 
100 and less... 7/64 1/8 1/8 
RPOGE “BEE etsccce AO 1/8 1/8 


Specifications for Paper Wrapping 

Specifications should require a given 
number of paper wrappings, the most 
commonly used by Independent com- 
panies calling tor two wraps applied 
spirally in opposite directions. This is 
mechanically superior to any other 
method of applying the insulation such 
as a single spiral wrapping, or where the 
paper is applied in longitudinal strips held 
in place by a cord or thread. The paper 
wrapping should be of heavy manila rope 
paper over the core, overlapping upon it- 
self at least one-fourth of its width, thus 
giving a superior mechanical construc- 
tion. This insures the conductors against 
crosses or grounds due to the handling of 
the cable or a cross with lighting or 
power circuits. The insulation of each 
conductor should be capable of withstand- 
ing a potential of 500 volts without rup- 
ture. The requirements of some com- 
panies are that it shall stand a direct cur- 
rent potential of 500 volts between any 
wire and its mate or between any wire 
and all of the remaining wires and the 
sheath of the cable. This is very impor- 
tant on account of the possible failure of 
protectors to operate properly against 
lightning charges or when wires come in 
contact with power circuits. It is, there- 
fore, very important that open space cut- 
outs used for protecting cables will oper- 
ate at potentials lower than the break 
down potential of the cable. As it is not 
considered practical to maintain open 
space cutouts much below 500 volts, this 
figure marks the minimum dielectric 
strength which admits of suitable pro- 
tectors being used. The following tables 
show the effect of drying paper cable and 
cable insulating paper: 

Effect of Drying Paper Cable 
300 Pair No. 19 B. & S. Gage 


Damping 


Insulation Mutual constant 


megohms capacity $/2C 
per mile. mf. per mile. (1,000 p.p.s.) 
‘in- Fin- Fin 
Green ished Green ished Green ished 
core. cable. core cable. core. cable 
300 1550 0.082 0.071 19 12 


Effect of Drying Cable Insulating Paper 
Capacity of 
condenser 

micro—microfarads 

Condition Thickness Dis- 1,000 2.000 

if paper. of paper. charge. p.p.s. p.p.s 

Undried ..0.0085 in. 11,000 7,020 6,953 

Dried .......0.0085 in 5.792 5,780 5.779 


Vibration Strain on Cable Sheath 

The effect of vibration on cable sheath 
is also a very important requirement in 
cable work and the following table gives 
some results along this line which may 
prove useful: 

Vibration Strain for 

Materiai 
NR er ere 
ON EERE SEE POOP OT OPED 


Lead 99.5%, tin 0.5%........ - 
es SS , eae 


oi 


a Lead 97.0%, tin 3.0% 
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Unfortunately the figures for lead anti- 
mony are not at hand. 


Expansion and Contraction in Aerial 
Cables 

Where aerial lead covered cables have 
been attached to the messenger strand 
without providing for sufficient move- 
ment to enable them to take up their ex- 
pansion and contraction relative to the 
strand, trouble has frequently occurred. 
This is generally due to crystalline frac 
tures in the sheath which allows mois- 
ture to enter the cable. These defects 
usually have a lumpy appearance of the 
sheath and a tendency of the cable sheath 
as a whole to assume a wavy form, in 
some cases rising above the supporting 
strand. That considerable expansion oc- 
curs has been clearly proved by cable 
sheaths showing bright spots where they 
have moved through metal cable clips 
when the latter were rusted to the strand 
and in some cases hangers have been torn 
off. Therefore in order to prevent undue 
trouble caused by expansion and contrac 
tion, aerial cable should be carefully 
strung and properly maintained. Many 
engineers claim that a tight messenger 
gives better results than a loose mes- 
senger and this has been the experienc: 
of the writer. However, good judgment 
must be exercised as it is possible to pull 
the messenger too tight. Avoid pole dips 
in cables; also cable hangers which clamp 
tightly to the cable and are not flexible 
Replace immediately all hangers which 
have become unhooked or broken. The 
co-efficient of expansion of lead is ap- 
proximately twice as great as that of 
steel. Lead sheath will expand about two 
inches for 100 degrees Fahr. rise in tem- 
perature in 120 ft. span. The messenger 
will expand less than one inch for the 
same temperature rise, disregarding in 
both instances the tension on the line 
The expansion of the copper wire in the 
cable being less than lead and greater 
than steel may be disregarded 


New Insulation Testing 
Instrument 

Herman H. Sticht and Co. of New 
York have issued a bulletin describing a 
new instrument known as the “2 in 1 Me- 
gohmer.” The instrument is designed for 
making measurements of insulation re- 
sistance, either with the use of a gen- 
erator in the set or the line voltage. The 
voltmeter may also be used separately 
Copies of the bulletin may be obtained 
upon application. 








Weight suspended Time of stress 

3 lb. 2 oz. 55 m. 

6 Ib. 10 hr. 15 min 

13 Ib. 2 oz 32 hr 
a—13 Ib. 2 02 74 hr. with “a” 
b—23 Ib. 2 oz. and 1 hr. with ‘‘b” 
a—13 Ib. 2 oz 48 hr. with ‘‘a’ 
b—23 Ib. 2 oz. and 9 hr. with ‘‘b” 
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Pennsylvania Has Largest Rail- 
road P. B. X. 

Philadelphia, Pa—The largest private 

telephone exchange operated by 

any railroad in the United States or in 


world is located in Broad Street 


Station, Philadelphia, the headquarters 
and general offices of the Pennsylvania 
Railroad Systen This exchange con- 
sists of a board containing 23 local posi 


tions and 6 long distance or toll posi- 


ons. Of the local fs 


equipped and operated 

The exchange is connected through 35 
long distance circuits, belonging to and 
operated by the Railroad Company, with 
150 different cities and towns on the 
Pennsylvania Railroad System. It is 
conencted with the Bell Telephone Sys 
tem through 100 trunk lines to the 


Spruce Exchange in Philadelphia. 


his board has 1,500 local lines con 
ne ed wit! stations in the company’s 
othces It handles over 1,000,000 long 
tance calls annually, and in 1924 pro 
duced a total service amounting to 7,- 
142,116. It requires 40 operators to 


New York Gains 205,000 in 
Record Year 
New York City President James S 


McCulloh, of the New York Telephone 


Company, in summarizing the record 
vear of the company enjoyed in 1924, 
said “Atter more than five vears ot 
continuous effort, we have succeeded 


meeting practically all of the backed 
up service demands which accumulated 
during the recent building booms and 
ost-war period of business expansion, 
ve now are able 11 practi ally 
eve! part of our territory to care for 
service requirements promptly 
Even though the umber of tele 
phones in service has almost been 
loubled within the past six or seven 
irs, the necessity for continued en 
nowhere is 


reemenrt 1s great Tor 


ere evidence that the saturation 


point has been reached 
“Last vear 36 new central offices, of 
' 


which 13 are of the machine switching 


pe, were placed in operation, and 
additions were made to 189 other cen 
tral offices. New telephones number 
ng 464,000 were connected with cen 
tral offices and 259,000 telephones were 
disconnected, leaving net gain for the 
vear 205,000. Additions of wire to the 
system totaled 1,695,000 miles Chis 
includes open wire on poles and wire in 
aerial, underground and_ submarine 
cables. Twenty new building projects 
? 


were begun during the year and 23 


others were completed. Among those 
commenced is the 29-story central of 


fice and administration building. 


positions, 24 are 
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Pennsylvania Railroad's Broad Street (Philadelphia) Station Exchange—W orld’s 
Largest P. B. X. 


Ohio Bell to Have New Toledo 
Home 

Cleveland, O.—The Ohio Bell Tele 
phone Co. announces that plans have 
been completed for a telephone office 
and operating building on Huron St., 
between Jefferson Ave. and Monroe St., 
Toledo, made necessary by the rapid 
growth of that city. This building will 
be of the most modern and attractive 
architecture, and will cost about 
$1,000,000. It is expected the actual 
construction will be under way within 


the next month 


The initial building will be seven 
stories high, with foundations designed 
for twelve stories, and will be of struc- 
tural steel and reinforced concrete, with 
a stone facade and exterior trim. Two 
basements will be provided to house the 
heating plant, machinery and power ap 
paratus tor operating the telephone equip- 
ment 

The first floor will be utilized by the 
telephone company as business offices 
and also will contain several attractive 
storerooms. The second and third floors 
will be utilzed for the central office 
equipment, which will be of the machine 
switching type for local service, and will 
replace the present “Main” and “Adams” 
manual offices. The fourth and fifth 
floors are to be occupied by the op- 
erators’ training schools and the divi- 
sion and district offices of the company. 
The sixth floor will contain the testing 
equipment and the frames and racks 
for the Long Distance switchboards, 
which will occupy a part of the seventh 
floor, together with the operators’ rest 
rooms, locker rooms, dining room and 
kitchen equipment. 

The first three floors will cover the 
entire lot, which has a frontage on the 
west side of Huron St. of 157 feet and 
a depth of 120 feet to the alley in the 
rear The fourth, fifth and sixth floors 
also wili cover the entire lot, with the 
exception of a light court about 20x60. 


Every Man His Own Income 
Tax Expert 


So necessary to every business man is 
Greenwood’s Business and Income Tax 
Record that the publishers, the Green- 
wood Co., of 712 Federal St., Chicago, 
offer the privilege of 10 days examina- 
tion without charge. There is no obliga- 
tion to purchase and no strings attached 
to the offer. If the system does not meet 
your needs, all you have to do is send it 
back and you wont owe a cent. Just now 
a special wholesale price of $3.50 is in 
effect for this book; or a more elaborate, 
loose-leaf system book may be had for 
$7.50. The Loose Leaf Binding possesses 
all the advantages of the Permanently 
Bound Record with the added advantage 
of having three times as many pages and 
the opportunity to add more to it when- 
ever needed. 


A New ‘‘Copperweld’’ Index 


Shet Is Issued 

The Copperweld Steel Co., Braddock, 
P. O., Rankin, Pa., has issued a new 
index sheet, revised to February, 1925, 
covering engineering data sheets on Cop- 
perweld products. A revised section on 
Copperweld ground rods also has been 
issued. These publications have been 
sent to all on the company’s mailing list. 
Anyone not receiving the sheets may se- 
cure a binder and copies of sheets here- 
tofore issued by addressing the company. 


Geneseo, Ill.—F. Trautwein, secre- 
tary-treasurer and general manager of 
the Morrison (Ill.) Telephone Com- 
pany, and J. A. Riordon, president of 
that company, have bought about a 
quarter of the stock of the Geneseo 
Telephone Company. All of the hold- 
ings of James B. Ensey, manager of 
the Geneseo company, have changed 
ownership in the deal. 


Columbus, Ohio—A. G. Tresenrider 
was elected president of the Ohio Bell 
Telephone Plant Association at its an- 
nual meeting. 
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Vain frame equipment readily cleaned 
with Little effort 


A Special Vacuum Cleaner for 
Telephone Companies 


The Premier Handy electric vacuum 
cleaner, for cleaning telephone equip- 
ment, weighs but 614 pounds and has a 
handle resembling that of an electric 
iron. It is supported by a strap over 
the operator’s shoulder. Equipment su- 
pervisors and maintenance supervisors 
of telephone plants in different sections 
of the country report most favorably on 
its operation and a great many of these 


Ward Soldering Iron Gets O. K. 
from Telephone Men 


Chicago, Ill—Wéithin a comparatively 
short time the Ward electric soldering 
iron has made a name for itself in the 
telephone industry, and has been en- 
dorsed by a large volume of sales. The 
iron is made in straight and swivel 
point styles, the swivel point style being 
the one that has jumped into wide popu- 
larity because of its handiness around 
switchboards and in other details of tele- 
phone company work where soldering 
irons usually are awkward to handle. 

The Icew price of the Ward iron is 
one of its big points, for the appliance 
is guaranteed for a year after purchase. 
The straight point sells for $2.75 and the 
swivel point for $3.25. 

The heating element of the Ward iron 
is constructed of nickel chromium wire 
wound on a lava rock core and insulated 
with mica from the surrounding metals. 
The irons draw 100 watts of current, and 
are approved and listed as standard by 
the Underwriters Laboratories. 

All soldering irons before being 
shipped from the factory are subjected 


Cleaning multiple cable in rear of switch- 
} 


board with Premier vacuum cleane) 
machines now are saving time and ex- 
pensive equipment in telephone’ ex 
changes where they are used for clean 
ing switchboards, cable runways, relay 
racks atid distributing frames, and for 
general cleaning of telephone equipment 
and apparatus. 

The Premier handy cleaner may be 
used both as a suction cleaner or as a 
blower. As a blower, it is necessary only 
to remove the bag, attach the blower 
coupling and put on the hose. A power 
ful blast of air is available at once for 
cleaning surfaces that are inaccessible to 
suction tools. 


to a 500 volt insulation break down test, 
in accordance with the Underwriters 
Laboratories requirements. 

The iron can be used on 110 volt A C 
or D CG, and also on 220 and 32 volt 
currents. 

The swivel feature is Ward's patented 
idea. The swivel point iron comes with 
either a diamond shape or screw driver 
shape tip as requested. The straight 
point iron is furnished with two tips, one 
a blunt tip for heavier work. 

Foreign Telephone Develop- 

ment, 1924-1925 

European publications carry a num- 
ber of items of interest, showing tele 
phone development in foreign coun- 
tries during the past year and plans 
for 1923. 

In Sweden, it is reported that the 
Telegraph Administration soon is to 
place orders for automatic operating 
equipment for over 30,000 subscribers 
to be installed in the cities of Stock- 
holm and Gothenburg. 

The “London Times” reports the es 
tablishment of telephone connections 
between Switzerland and Copenhagen, 
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Premier handy cleaner easily takes dust 
from switchboard apparatus 


The Premier Handy is supported at 
the operator’s side and is out of the way 
f equipment. The operator may stoop, 
climb a ladder and get into otherwis« 
inaccessible places, because of its com- 
pact construction and unique method 
usage. 

The Premier Handy cleaner is guar 
anteed by one of the leading makers of 
vacuum cleaners and service and repair 
parts are furnished by 46 service sta- 
tions in principal American and Canad- 
ian cities. Several telephone equipment 
houses handle it and report their cus 


tomers as being uniformly well pleased 


Denmark. In England, the toll serv 
ice will be extended to Kentish coast 
towns and to other points. The first 
automatic exchange of the London 
network has been designated as 
‘Sloan” and a new tandem office is be 
ing installed which will serve as a 
transfer station between the automatic 
and manual offices. The total number 
of offices in the ultimate plan is 7] 

“Electrical Review’ (London) re 
ports that specifications covering the 
construction and exploitation of a tele 
phone system in Syria and the Leb 
anon are now available. The conces- 
sion will extend for a period of 50 
years. 

The completion of the automatic 
system in The Hague, Holland, is ex 
pected during the current year. 

“Engineering” reports that the Post 
and Telegraph Department of South 
Africa will install first units of auto- 
matic systems at Port Elizabeth and 
Pietermaritzburg. The new long-dis 
tance wireless station near Cape Town 
is under construction and_ licensed 
broadcasting stations are in operatiot 
in various important centers. 
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Following the war, when business 
and social life surged again into 
normal channels, there came the cry 
from homes, hospitals, schools, mills, 
ofices—“‘Give us telephones.” No 
one in the telephone company will 
ever forget those days. 


Doctors, nurses and those who 
were sick had to be given telephones 
first. New buildings, delayed by 
war emergency, had to be constructed, 
switchboards built and installed, 
cables made and laid, lines run and 
telephones attached. 


The telephone shortage is never far 
away. If for a few years the tele- 


Give us Ielephones! 





phone company was unable to build 
ahead, if it neglected to push into the 
markets for capital and materials for 
the future’s need, there would be a 
recurrence of the dearth of telephones. 
No one could dread that so much 
as the 350,000 telephone workers. 


Bell System engineers measure and 
forecast the growth of communities; 
cables, conduits, switchboards and 
buildings are planned and developed 
years ahead, that facilities may be 
provided in advance of telephone 
want. Population or business require- 
ment added to a community must find 
the telephone ready, waiting. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One System, Universal Service 





































Toxic Action of Creosote 


A Study of the Relative Effectiveness in Preventing Decay 
of the Various Constitutents of Creosote — Conclusions 
Indicate That Lower Boiling Materials Are Most Toxic 


By E. BATEMAN? and C. HENNINGSEN! * 


A study of the relative effectiveness 
in preventing decay of the various con- 
stituents of creosote. Conclusions in- 
dicate that lower boiling materials are 
most toxic. 

Research on the mechanism of the 
protection of wood by preservatives 
began with two working hypotheses; 
first, that any wood preservative must 
be capable of exerting a poisonous or 
toxic action on timber-destroying or- 
ganisms and, second, that for the poi- 
sons to be effective they must be suf- 
ficiently soluble to exert a poisonous 
effect in the body fluids of the organ- 





*Paper presented before twenty-first 
annual meeting of the American Wood 
Preservers’ Association, Chicago, Feb. 
3-5, 1924. 

Chemist in Forest Products, Forest 
Products Laboratory, U. S. Forest Serv- 
ice, Madison, Wis. 

“Assistant chemist in Forest Products, 
Forest Products Laboratory, U. S. Forest 
Service, Madison, Wis. 


ESOL 
XYLENOL 


CRESOL 


I- OF 


|| | 


! 
7 NAPHTHOL 


CONCENTRATION — PERCENTAGE 


PHENANT 


MorecuLAR WEIGHT 
Fig. 1—The relations between toxicity and solubility of phenols and 
their molecular weight 


| SATURATED SoLyTIon ar 25 
II-Curve- oF CONCENTRATION WHICH 
ToTALY InHiBITS Fomes 





ism which thev are intended to inhibit. 


In the case of timber-destroying fungi, 
at least, this means that the preserva 
tive must be soluble in water to the 
extent that the organism may be given 
a lethal dose. 

It is believed that these hypotheses 
have been proved correct, for the fol 
lowing reasons: 

(1) It has been shown in the case 
of phenols (tar acids), aromatic hydro 
carbons, and tar bases, that the poten 
tial toxicity of the individual constit- 
uents in each class of compounds in- 
creases with increase of molecular 
weight. In general, this means that in 
the same class or series of compounds 
the higher-boiling ones are the more 
toxic. In the tar acid series, for in- 
stance, cresol is more toxic than phe 
nol, xylenol is more toxic than cresol, 


xvlenol Inversely, the lethal dose ot 
any particular constituent, from which 
the toxicity is determined, is a gradu 
ally decreasing function of molecular 
weight. 

The solubilities in water of organic 
substances, in weneral, decrease rather 
molecular 


rapidly with increase of 


weight in the same series. If the 
toxicities of the various members of a 
series are plotted as lethal concentra 
tions against their molecular weights 
a curve will be obtained, and if the 
solubility data for the same series is 
plotted on the same paper a second 
curve will be obtained. The. second or 
solubility curve on account of its 
steeper slope will cross the toxicity 
curve. Necessarily, all of the com 
pounds to the left of this crossing point 
are sufnciently soluble to kill timber 
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uble to kill, ficiently soluble in water to exert its 


») exert a 


re- lethal effect. It has also been shown 


tarding influence on the growth of such that when two hydrocarbons, neither 


organisms. These relati 


ms are illus of which is. sufficiently soluble’ in 


trated in Table 1 by two series of com water to inhibit the organism entirely, 


pounds, the phenols a 
hydrocarbons. Curves ] 
the same data are shown 


nd aromatic are used together, the effect of the 


lotted from mixture is greater than that of either 


in Fig. 1. 


It alone; and if two or more components 


is possible to calculate the amount of are properly chosen a mixture can be 


retardation which would 


be obtained obtained which will totally inhibit 


from a saturated solution of a mate fungus growth. Yet there has not been 
rial not soluble enough to kill if we obtained from creosote any mixture of 
have the ratio of change in concentra- hydrocarbons boiling above 270° which 


tion of the solution to its change in is sufficiently soluble to inhibit timber- 


toxic effect. These calculations would destroying fungi, while on the other 


not hold good unless the solubility of | hand all mixtures of creosote hydro- 


the material were a limit 
its toxic effect on fungi. 


TABLE 1—COMPARISON OF MOLEC- 
ULAR WEIGHT WITH TOXIC EFFECT 


AND SOLUBILITY OF 


ing tactor 


HYDRO- 


CARBONS AND PHENOLS. 


‘in carbon oils distilling below 270° pos- 
sess a very high toxicity. So much 
for the evidence as to where the ac- 
tively toxic principle of ordinary creo 
sotes lies. 


We know, nevertheless, that the 


Toxicity commercial high-boiling oils of coal- 
concen- ° . 
Solu- tration tar, such as carbolineums, are toxic to 
Molec- bility lethal -_ { ae ° ; le ta = 
ular in water to Fomes timber-destroying fungi despite the 
Material weight at 20°C. annosus fact that but a very small portion of 
Phenols: Percent Percent apr ’ cae 
Phenol . 94 1.5 0.1 them distills below 270° C.; we know, 
Cresol , . 108 2.2 0.06 P : 4 ‘he £ - 
o, that high-boiling oils from water- 
Xylenol 122 1.4 0.04 to at his 8 _ 
Beta naphthol. 144 0.08 0.02 gas tar do not possess toxic properties 
Phenanthrol .. 198 0.005 . sevens - — » domes 
Hydrocarbons: to anywhere near the same degree, 
Benzene . 78 0.19 0.016 nme . , - ms boiling be- 
a ae ee whe reas if hydrocarbe ns boiling I € 
Paphthalene .. 128 0.0031 t low 270° C. were totally responsible 
Acenaphthene. 153 0.00026 ‘ 


*Does not kill but retards growth. 


*Does not kill but retards 99 per cent. 
tDoes not kill but retards 83 per cent. 


for the toxic effect of coal-tar creo- 
sote, then similar boiling water-gas tar 
distillates, if entirely aromatic, should 


Toxic Principles of Creosote Oils be as toxic as coal-tar distillates. This 

Much has been written about the is true only for those distillates which 
essential preservative elements of creo have a major portion of their oil dis- 
sote. For years the argument centered _ tilling below 270° C. It is therefore 
about the point of whether or not the evident that the high-boiling fractions 
tar acids were the chief constituents, Of coal-tar creosote owe their toxic 
and even today the statement is quite effect to something besides hydro- 
often encountered that certain tar acids Carbons. 
are the essential constitutents of coal Experimental 
tar creosote. Thus far, however, our The following experiments were per- 
work has shown that in creosote as a formed with a view to proving or dis- 
whole the aromatic hydrocarbons are proving the presence of some toxic 
at least four times as toxic as their material other than hydrocarbons in 
corresponding phenols (tar acids), pro high-boiling fractions of coal-tar oils. 
vided that the hydrocarbon is_ suf A number of samples were prepared 


from the same creosote by discard- 
ing different proportions of oil distill- 
ing below 270° C. These samples were 
tested for toxicity. Similar samples 
were then prepared from the same 
creosote but were first thoroughly 
washed with caustic soda and dilute 
acid to remove the tar acids and the 
tar bases before testing their toxicity. 
The growth of the test fungus at the 
different percentages of oils used is 
recorded in Table 2. In many cases 
no actual killing point was obtained. 
The tests were not repeated, however, 
because it was believed that the infor- 
mation was sufficient even if a definite 
figure could not be secured for every 
test. The toxicity of the treated 
(washed) and untreated oils is shown 
in Fig. 2. The lower curve, for un- 
treated oils, is of the same kind as those 
previously published on the relation 
of toxicity of creosote to the per cent 
of oil distilling below 270° C. The 
upper curve is for the treated oils. 

A second series of tests was corr- 
ducted in which a high-boiling oil was 
carefully treated with caustic and acid 
in a manner similar to the preceding 
experiment, but the tar acids and tar 
bases were recovered separately. The 
original oil, which had no distillate 
below 270° C., contained 2.5 per cent 
tar acids and 3.3 per cent tar bases. 
Toxicity tests were made on the un- 
treated oil, the treated oil, treated oil 
to which the original percentage of 
tar acids had been returned, treated 
oil to which the original percentage 
of tar bases had been returned, and 
treated oil to which both tar acids and 
tar bases had been returned. In ad- 
dition, tests were made on samples 
of treated oil to which beta-naphthol* 
had been added in the same percent- 
age as the tar acids originally found. 
The toxicity data collected from this 
series are as follows: 

*The naphthols are probably the chief 


phenols present in the high-boiling tar 
acids 


TABLE 2—COMPARISON OF THE TOXICITY OF TREATED AND UNTREATED CREOSOTE OILS. 


- Untreated oils —_——— ——_—_——_,— Oils treated by removal of tar acids and tar bases— 
Amount Concen- Amount Concen- 
distilling tration distilling tration 
below of oilin below of oil in 
76° <. toxicity test Growth of fungus 270° C. toxicity test Growth of fungus 
Per cent Per cent Per cent Per cent 
0.0 1.5 1 mm. in 6 weeks 
3.0 No growth in 6 weeks but fungus still alive 
15.0 No growth in 6 weeks but fungus still alive 
18.0 No growth in 6 weeks but fungus still alive 
20.0 No growth in 6 weeks but fungus still alive 
} 1.0 1 mm. in 16 days. 4.9 20.0 1 mm. in 14 days 
2.0 1 mm. in 19 days 30.0 i mm. in 14 days 
3.0 Growth on transfer in 6 weeks 40.0 1 mm. in 16 days 
4.0 No growth in 6 weeks but fungus not killed 
7.8 0.3 2 mm. in 16 days 8.7 8.0 2 mm. in 20 days 
0.5 2’ mm. in 16 days 10.0 2 mm. in 20 days 
1.0 1 mm. in 16 days 16.0 2 mm. in 20 days 
20.0 2 mm. in 20 days 
17.1 0.3 1 mm. in 12 days 18.7 1.0 1 mm. in 19 days 
0.4 1 mm. in 24 days 2.0 1 mm. in 20 days 
0.5 1 mm. in 30 days 5.0 1 mm. in 20 days 
0.8 No growth, fungus killed 10.0 1 mm. in 20 days 
31.0 0.1 1 mm. in 5 days 27.8 1.0 i mm. in 20 days 
0.2 1 mm. in 10 days 2.0 Growth on transfer in 6 weeks 
0.3 1 mm. in 14 days 4.0 Growth on transfer in 6 weeks 
0.4 No growth; fungus killed 5.0 No growth; fungus killed 
65.0 0.1 1 mm. in 14 days 63.7 0.3 1 mm. in 20 days 
0.2 No growth; fungus killed 0.5 No growth; fungus killed 
85.0 0.1 No growth; fungus killed 81.0 0.1 No growth; fungus killed 














Geese wh SOs silo SoZ AO YE [IVS Psou I 


YSNosY} sjoy }OOJ-autu & BIp 0} JaMOd SHMVL L 


Mar 


9UO OJUL paTjo1 sutIOMY}.IES 


uoTTTTW OS 


*Aguoul pue—1oqe] pue 
JUNI} S9ABG “ss0Pp Jo10g 
yweq ony ue yxJOM jo 
pury 24} s,3ey}—Azes 
-S999U SI BUT}SeIq 9I9yM 
yda0x9 Ios jo uorzIp 
-uod Aue ut ‘Iapso Joys 
ut 2np sajoy 4sog 


Vol. 29, No. 3 

















ENGINEER 


‘A 
ag Uw a . “+ | 
y Pitre fo" 
ca ; | lh lk 
\ co 


TELEPHONE 











32 








ENGINEER 


TELEPHONE 


1925 


March, 


yAOX MON ‘3S PUZP “FOOL ‘°3deq Ajddng [e1euer 


‘SuIdsey9I10}S JO osusd x9 PUS JUSUT}SOAUI 
InoA Ut Zutaes JusNbssuod & YIM ‘paonpel Alesse] 
9q UBD SY¥O0}S UMO INOA pur ‘OII}OB[A UIOISO AA 
uo pusdeq ‘Awouods aIyMy}IOM ke 9s] qIssod 
SOYCUI SI} SHIT 9OIAJOS ‘sJoAnq [eOII}OO[O OF 


‘spoou Aouesiowe IO Ie[nZel 
inoA 1oj Apeoi—noA Jeou osnoyssem k& 0} Wd} 
SSULIg pue ‘sjoyJeur AUBW WO] [eojOe]9 SuIY} 
-AI9A9 JO Sotjddns sesooyod d11}081q UIO}SO AA 


saijddns jed1139979 YyIM 
song y) ey} dn surypeg 


‘g0IAJos InoA dn peseds djey pue 
JaMOd UCU JO }SOD 9} BABS 0} SOJNAII}SIP O11} 090[q 
uJeIsOAA YoryM AuBU jo [eoIdA} oe S[00} siqedeo 
esoyuy ‘selod suoydsle} Zurjjes pue sejoy surdsip 
JO} uOoHeUuIqUIOD 3aiqe}eoqun ue aie yHoIWJIECG 
gJOgd O}nNy 94} pue IJoIOg YWey ojny suy 
‘Ioddip Aysny sty} jo yoeq sjeymM 
ysnf st Jomod jnq ‘sojnurw xIS UI [IOS prey 
YsnNosy} soy }OOJ-ouIU & ZIP oO} JamOdSAMV L L 


MIIO[F Wsay 


*D15}99] UJ9ISI AMA 
YsNnosY} [2911}399[9 Buryy 
-AI2A39 JO SHI0}s 930]/d 
-wi0d dindes ued NOX 
‘sn yzIM yIOM s,Aep 
24} ur [Te st sjod suoyd 
-3]23 300j-09 B 0} SJotd 
jo tred & wo s3ue1 
yey} ssJopsio Bury 


S9UIBIPZXI OF 
03 3eU} SABPIC 








S9IND [edioulig 6p Ul se0LyO 











ATTA MITT AAITAT CTIITIMAATT? TPR 


34 TELEPHONE ENGINEER Vol. 29, No. 











{ 
' 
Have you thought that maple is used in the best cable 
terminals only because of its fine insulating qualities ? 
Reliable uses the choicest of dry treated maple becauss¢ 
ot its heriesate and endurance. Maple withstands the 
rigors of changing atmospheric conditions without loss 
of strength or quality. Maple remains chemically un- 
changed for the life of the cable. 
Reliable terminals equipped with self-clean- 
ing discharge blocks without extra charge. 
| 
lectric Company 
3145 Carroll Av Chicago, Illinois 
' 
Descripti f oil. rowth of test f s at end . . 
Geesied of ...... __ Growth of teat Magus aten® §6Tri-State Report Will Show 
rs | eee tee or No growth on 6% oil* 
Treated oil + 2.5% normal tar acids..... 11 mm. growth on 40 * Good Year 
Treated oil 3.3% normal tar bases ere ..No growth on 5% oil* n a letter to stockholde 
Treated oil + 2.5% tar acids + 3% tar bases No growth on 7% oil* coe Pits } 
Treated oil + 2.5% beta- naphthol i .Slight growth on 10% oil* beck fo ae Ateidend 
No growth on 1% oil* ae ; - x 
*On basis of nutrient agar of 1 : , reside 
In these results, three points art two groups, viz., the hydrocarbon oils GCWR 
worthy of consideration: First, that by boiling below 270° C. and the tar acids nat =v 
removing the tar acids and tar bases and tar bases boiling above 270° ( pnot ind graph | Sa Pau 
from the oil the toxicity was reduced 2. The hydrocarbon oils distilling Minn., announces that the annual report 
enormously; second, that the replace below 270° C. are so much more toxk of the company, no n the hands of the 
ment of either the tar acids or the tar than any other class of materials i a ee Ser ene URN 
bases: or both very nearly approxi-  coal-tar creosote that they may le " 
mates the original toxicity; and third, considered the essential toxic materials Khel i ‘“ oi , 
that beta-naphthol is at least as good of ordinary creosote oil. aca — ' . oct mm 
as the naturally-occurring tar acids, if 3. The high-boiling tar acids and through economy and efficiency of man- : 
not considerable better. tar bases may be considered the es agement, will show an increase of about 
Conclusions sential toxic materials for high-boiling O% Approval of stockholders is asked 
The following conclusions are drawn distillates, such as carbolineums. I: for an amendment of the compan b 
from this study when taken in connec this case the hydrocarbons, although laws so that additional common 
tion with the previous work on the potentially very toxic, are rendered 11 may be issued. This, if approve I 
same subject: effective by their low solubility, lea\ he of advantage in maintaining an ideal 
1. The essential toxic materials in ing the work to the less toxic but mort ratio between the various securitie 
coal-tar creosote may be divided into soluble constituents. ture financing operatiot 


WESTERN CEDAR POLES 0 


Treated or Untreated 
-NORTHERN -:- WESTERN 
G. W. SLACK LUMBER CO. BUTT-TREATING - GUARANTEED GRADES 


Kalispell, Montana ANY SPECIFICATIONS REQUIRED 


Producers of “Glacier Park Cedar Poles’’ BELL LUMBER CO.,Minneapolis,Minn. 
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Mattison, Neb. Chief 


Lincoln Man Elected President 
at Big Meeting of State 
Association. 

Lincoln, Neb.—R. E. Mattison, gen 


eral manager of the Lincoln T. and T 


















There are real 
reasons for the 
value in the Victor 


the t ntv-fifth milestone in the organi on . P ‘ ~ ad : 
ee hi hag es Chere is better construction in Victor batteries than 
zation s wstory “ . é 
poe 3 ' any other battery. Its construction is checked by out 
le meeting was teatured Dy ( - - . ‘ ° m 
; nes ; control of all the ingredients that go to make up a 
study of the actual gure concerning a ait shalt _ aa 

=; ee : Victor Battery. The Zinc, which in the Victor bat- 

status of the industry in Nebraska, and ‘ F - . : a roe 
. teries is the heaviest of that on any dry battery, 1s 


Company was elected president of the 
Nebraska Telephone Association at the 


meeting which marked the passing of 





by a notable address by President Fk ; : 
1 2 - ° ro . 
selected with regard onlv to its excellence. 
B. Mackinnon of the National Ind elected 5 - 
pendent association, who laid to the In inspection of Victor batteries, we staunchly main- 
faults of poor management the tact tain that we have the most complete system in exist- 


that earnings of many companies were too ence. Incisive departmental inspections are followed 
small or absent altogethet He cited by a “final” inspection to make sure that you get the 


he Nebraska condit with 200 com best batterv money can buy. 
annie ng less than $50.000 annual | 
You’re alw:z -e of fresh batteries whe buy 
me. earning 4 ‘ ou re always sure ot tresh batteries when you Du! 


obabl , lue te Victors. 


plant account, and pr ( 
nability to figure depreciation proper] = ; 
The | » co ar rar | With all the carefulness 
: tie die dilicesane. Oe | and well-founded details 
Viana nen made ne clit ‘ \l alle we ) at 
Kint A She tietind of design that Victor bat- 
a all len eenliatent Satine teries reveal, you might 
¢ e nation association a re . 2 
ee a think that you’d have to 
s & Nallay nen ‘ ¢ malier com - 
eidinn Sie ailelenl seaail seinietallia pay more for them. 
analyze their situation ind to group But you don’t! 
themselv« ith neighboring mpanies 


So better write us for 
the name of your nearest 


if good management can be installed 


Th 1 tional chiet forecast that im ten 


vears the vhole Independent picture Victor distributor and 
net meen tn 6 tentattinl ene learn quickly all the rea 
ind efficient group sons why you should 
nici Decca Gebd sneveney of ti standardize Victors. 
association, in telling of the nee for 


ic 2 tanks. Mahe ee THE CARBON 




















1¢ telephone ompanies 

1923. Only 69 paid dividends, 35 showed | PRODUCTS CO 
losses, and 16 did not pay operating e. P 
penses LANCASTER, OHIO 

President Kelly and Secretary ’resson 
spoke of the efforts the association 
Va making to educate the companies 

iccesstul, well-armed battle Tor 
increast | rate could be ondt ct 1 De 
ul Ve ¢ t é me 
ngs et Ee Ee 

Problems of depreciati al i1 ceived with great interest and approval principles of regulation, by Professor J. 
tenance, were handled from the pra He marked the infrequency of com kK. Kirshman of the University of Ne- 
tical and book-keeping viewpoints by a plaints against the state’s telephone serv braska. The Nebraska workmen’s com 
umber of authorities Hiland H ice, and gave his listeners considerable pensation law was explained by Thomas 
Wheele*, chief engineer for the Lincoln good advice on bettering public rela (. Woods, vice-president of the Lin- 
omps distinguished between deprecia tions coln company. Mr. Woods urged the 
on maintenance for the enlight Relations between the telephone and inaller companies to carry compensa- 
nent those who work under the Ne power lines brought forth practical state tion insurance and fight for a change in 

mmission rule uniting the two ments from Mark Caster, Lincoln plant the state law which would allow a lower 
Tactor uperintendent, who handled the tele rate 

D9 McGregor f t Farmet phone companies’ end, and E. Smith, Miss Anne Barnes spoke on the respon- 
Home company of Gibbon, and I. N. De general manager of the Nebraska Powe1 sibilities of managers toward the oper- 

ommission accountant, also spoke Company who held the fort for the iting room, and the importance of cor- 
phases of depreciatior power companies rect training of operators. 

[he commission’s attitude toward the Practical addresses were made on tel \ “question-box” that developed lively 
telephone compani is presented by phone taxation by W. H. Barnes, tax interest and extemporaneous remarks on 
John E. Curtis, secretar f the regu mmissioner for the Northwestern Bell, Nebraska conditions, also figured in 

] } 


1ator dy in an addre that ré nd on court decisions relative to the making the sessions snappy. 
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TELEPHONE 
GENERATORS 


Kellogg 3 and 4 bar A. (€ 


ye el $3.00 and $3.50 
Stromberg-Carlson 3 and 4 bar 
PR MSs asc opin slat $3.00 and $3.50 
Stromberg-Carlson old style 
SS RES ee $2.00 
Dean 3 and 4 bar A. C....... 
i aaa Watial oni $2.00 and $2.50 
Holtzer-Cabot 3 and 4 bar A. C. 
ee 
Western Electric type No. 22, 2 
OS, Gos ccaabaenaxaxe $2.00 
American Electric 3 or 4 bar 
eS eee $2.00 and $2.50 
North Electric Co. 3 and 4 bar 
a es Wee: $1.00 and $1.50 


Write us for prices in lots 
of 12 or more 


BUCKEYE 
TELEPHONE & SUPPLY CO. 
COLUMBUS, OHIO 








Superior Rubber and Friction Tapes 
Hot Galy. Pole Line Hardware 
No-Burn-Out Soldering trons 

Cedar Poles, Northern and Western 

Victor and Ace Batteries 
Dowel Pins 
A.J.Johnson Co. 


217 No. Desplaines St., Chicago, III. 
(Tel. Haymarket 9189) 











Northern White Cedar Men 
Meet at Minneapolis 


Minneapolis, Minn.—H. S. Gilkey of 
Pendleton and Gilkey was elected presi- 
dent of the Northern White Cedar As- 
sociation at the 29th annual convention of 
that organization. 

The meetings were featured by dis- 
cussions concerning the new pole speci- 
fications and comparison of the selling 
campaigns of the northern cedar inter- 
ests with those of the yellow pine men. 


Phone Booth Bar New Trick of 
Bootleggers 


Newport, Ky. — “Operator, gimme 
Old Crow 1907,” seems to have been the 
popular call at the cafe of Mike Stef- 
fan here, for police officers discovered 
a telephone booth into which, it is al- 
leged, liquor was handed thirsty patrons. 


Ray Ridpath Goes With Indiana 
Steel and Wire 


Muncie, Ind.—Ray C. Ridpath, widely 
known in the Independent telephone in- 
dustry «s a supply sales authority, now 
is with the Indiana Steel and Wire Co., 
doing sales promotion work in the tele 
phone industry. Ridpath’s work is espe- 





Ray Ridpath, Indiana Steel's new 
hired man 
cially concerned with acquainting the 
telephone industry with the merits of 
the new Crapo galvanizing process which 
is exclusively controlled by the Indiana 
company. 

Ridpath’s first connection in the tele 
phone Lusiness was with the Indianapolis 
Telephone Company, for which he be- 
came purchasing agent. For four years 
following his resignation at Indianap 
olis he was supply sales manager for 
Kellogg. For the last three years, he 
has been manager of the Monarch sup- 
ply sales, leaving that position to go 
with the Indiana Steel and Wire Com- 
pany. 

Cleveland, O.—From the 7500 public 
telephones in Cleveland, Raymond H. 
Cheetham of the Ohio Bell takes an 
average of more than five pounds of 
worthless metal daily. 





| Whatever 
| 

| Your 
Question 





Be it the pronunci- . 
ation of vitamin or — 
marquisette or soviet, the spelling of a 
puzzling word—the meaning of overhead, 
novocaine, etc.,this “Supreme Authority” 


WEBSTER’S 
NEW INTERNATIONAL DICTIONARY 
| contains an accurate, final answer. 407,000Words. 
2700 Pages. 6000 Illustrations. Regular and India 
Paper Editions. Write forspecimen pages, prices, 
etc., FREE Pocket Maps if you name this paper. | 
G. & C. Merriam Co., Springfield, Mass. | 
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J. K. Johnston, Telephone Engineer 


During recent years I have been 
privileged to appraise Telephone Ex- 
changes all over the United States. 
The list totals 410. Would you like 
to avail yourself of my services? 


903-1 Lemcke Building, INDIANAPOLIS 











Valuations—Supervision—Plant—Iinductive Inter- 
ference—Expert Administrative Counsel 
for Utilities 


JAY G. MITCHELL 


TELEPHONE ENGINEER 
Member A. I. E. E. 


1042 W. Monroe St. Springfield, Ill 








W. H. CRUMB 


Telephone Engineer 


9 South Clinton St. Chicago 








COFFEY’S 
Central Accounting Department 
Keeps the records and makes up all re- 
ports for companies (large and small) in 
17 states The cost is about half the 
salary of a bookkeeper. It will not cost 
you anything to inquire as to our plan, 
charges, etc. Write today. 

Coffey System & Audit Co., Indianapolis, Ind 
National Convention, Room 110 . 








Financial Reports 
Plant Studies 


Valuations 
Rate Cases 


Charles W. McKay 


Telephone Engineer 
440 WRIGLEY BLDG., CHICAGO 








J. G. WRAY & CO. 
Telephone Engineers 
Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization 
and Operation of Telephone Companies 
J. G. Wray, Fellow A. I. E. E. 
Cyrus G. Hill 
1217 First National Bank Bidg., Chicage 











Find Many Uses for Telephone 
Circuits 

Chicago, Ill—During 1924 six sep- 
arate and different uses of telephone 
wires were made. 

The wires have been used for local 
telephone purposes, for long distance 
telephone conversations, for telegraph- 
ing news stories to newspapers, for con- 
necting up the public address system, 
for connecting sixteen radio stations 
scattered over the country to broadcast 
the proceedings at the National Republi- 
can and Democratic Conventions, and 
for sending photographs, finger-prints, 
cartoons and sketches by telephone. 

Paterson, N. J].—The Okonite-Callen 
der Cable Company, Inc., has purchased 
a plant here, where it will manufacture 
lead-covered paper insulated cables. 
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IMPORTANCE OF PREVENTIVE 
MAINTENANCE. 
When the 
around with hi 
he finds 


vents the mischievous imp from doing 


Trouble Demon comes 
destructive tendencies 


determined opponent, who pre 


any real damage. 

While the demons more or less influ- 
nce the trouble situation to help or hin 
der, the real burden of the work falls 


upon the repairman; his knowledge, his 


skill and his ability are the factors which 
get the trouble cleared. Furthermore, he 
not only clears the trouble, but is at all 


times watching the plant in his district 
for conditions which are liable to cause 
trouble For example, if he should see 
that the limb of a tree had grown out 
so that it rubbed against the telephone 
wires leading into the house, he would 
recommend that the drop be re-run or be 
protected by tree guards If this condi 
tion were not remedied the insulation 
would eventually be worn off the wires 
and a “short” or “ground” would result, 
which, of course, would cause trouble 
on the tel phi ne 

Preventive Maintenance is the name 
given to this phase of the repairman’s 
work, and it is an important one. The 
repairman is taught always to be on the 
alert watching for conditions which 
might cause trouble, and eventually he 
develops a sixth sense in this regard. 
When he clears trouble at a station he 
makes a rapid but thorough inspection of 
the equipment. If he sees that the in- 
strument cord is worn he changes it, or 
if he observes any other condition which 
would cause trouble he rectifies it, or else 
recommends that the work be done.— 
Edmund W. Sheehan in “Bell Telephone 


News.” 


CONVENIENT INSTALLATION 
ON ORDER SYSTEM 

One of our friends, who modestly asks 
that his name be withheld, has described 
to us a system of handling installation 
orders that seems to have many advan- 
tages No elaborate record system is re 
quired, and yet all the necessary opera- 
tions are clearly shown \ll_ contract 
orders pass over the manager's desk and 
an order card on the accompanying form 
is written 


This card then goes to the: Plant Su- 


perintendent, who routes the card, either 


to the line foreman or to the installer, 





depending on whether line w 


ork is 


sary If line work is required, the fore 


man does the work, entering 


when the work was completed on 


face of the card and enter 


ing the 


the 





neces 


time 


the 


time 


and material on the back. The card then 


stallation and enters on the 


ecard in the proper space th 


oes to the installer who makes 


in 


the 
front of the 
e time when 


he finished the work. His time and the 


material used also are ent 
back ot card 


ered on 


the 
When the cable records 


and line records are completed, after the 


installation is tested, the time is entered 


in the wire chief’s column and the card 


goes to the chief operator, who corrects 


her records and sends the 
accounting department. He 


card 
‘re the 


to 


offic 


the 


‘e 


records are posted and the initial bill is 


made, after which the card goes into the 


files of completed orders. 
The same form is used 


“take out” and “change” 


for “install,” 


orders 


by 


striking out the lines that do not apply. 


The card is printed on a light cardboard 


(tag, post card or bogus | 


ristol 


stc ck ) 





rome as 
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DATE TAKE OUT WO 
CHANGE 
account amo 
CONTRACT wo Tee me mare 
name 
Location — 
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ro 
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Location - 
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SPECIAL Line Parry Line 
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Welt TELEPHONE Gen ear 
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ony Oe. enTee wiaeee 
AGm axe 
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FOREman 
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stands the wear of 


which passing 
A book record, 


containing the order numbers, dates 


through several hands. 


issued and enough information to iden- 
tify the order, is kept on the manager's 
desk so that the completion of orders 
may be checked and any delay followed 


up.—Staff Contribution. 

AN INDUCTION CASE FOR 2300 
VOLT LINE ON POLES WITH 
TELEPHONE LINE. 

A New England subscriber sends us a 
question relative to induction from an 
electric light line, parallel to some of his 
circuits. “I have an electric light line, 
2300 volts and transformed to 110 volts. 
The system is a single-phase, 60-cycle. 
This runs on one mile of our poles. Its 
cross arms are four feet above our cross 
arms but its small cross arms come un- 
der ours at right angles for house ser- 
vice. The noise is very pronounced at 
every instrument. Can you please help 
me in this trouble?” The sketch accom- 
panying the letter shows a metallic tele- 
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installation order; to right, its back. 
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TELEPHONE 


phone circuit, extending beyond the end remedied except by insulating that sec- 


of the electric line. 
Ordinarily, 


tion on your poles through a transformer 


balanced 2300-volt line or by making the entire system three 


will not cause much noise on telephone’ phase. If the system is three-phase with 


lines, if the parallel is only one mile long single-phase branches, the noise may 


and the telephone lines are properly trans- some times be reduced by rearranging the 


posed. 


occurs, under the single-phase branches so that the lengths 


conditions given in the question, both the of the wires on the three-phase line ars 


telephone 


electric lines should be approximately equal. 


tested The telephone line In case the trouble is not found to be 
should see that there is no due to unbalanced conditions in either the 
ground on either wire and to make sure _ telephone or electric line, it may be neces 
that there are no high-resistance joints. sary to install a co-ordinated transposi 
It should be free from broken insulators, tion system. Before installing such a sys 
or wire is in contact tem, we would recommend that all ot 
with poles or cross arms. Likewise, all the above suggestions be tried. In case 
tree be trimmed out, or none of them proves effective, if our sub 
insulated Our suggestion is scriber will write again, giving results 
that the first step be to clear up the tele we will give a transposition layout that 
phone line, as just indicated. should reduce the notse.—Staff Contribu 
If trouble persists after the telephone _ tion. 


line is thus cleared, the next step is to at 


tack the electric line. 
to see that there is no ground on any of 
the three wires, if it is three-phase; or 


on any of the two wires, if it is single 


It should be tested ELIMINATING INTERFERENCE 
CAUSED BY POLE CHANGER 
TO RADIO RECEPTION. 


Complaints are becoming so numerou 


phase. This test can be made with a volt- from radio listeners, on account of the 
meter instrument transformer in a_ interference caused by pole changers at 
way that is known to most electric light telephone exchanges, that I think the fol 
men. If there are no grounds, the next lowing information may be of interest t 
step is to check over the electric circuit. telephone companies that may be troubled 
It may be possible that the line on your — with such complaints 


poles is a single-phase branch of a three- 
phase line. 


I have to operate a radio-telegra] h sta 


is the case, noise is tron in the telephone exchange at Bu 


likely to occur which can not be entirely chanan, Sask., Can., within twenty feet 












‘Red Devil’’ 
No. 4950. 
Made in 6, 7 
and 8 inch 





This ‘‘Red Devil’’ extra heavy, insulated 
side cutting Plier sets an example of safety 
that is typical of all other ‘‘Red Devil’’ 
Linemen’s and Electricians’ Tools. 


Made for high tension work. Insulation 
is tested to stand 10,000 volts. Insulation 
is one-eighth inch thick and is guaranteed 
not to deteriorate or crack when dropped. 
Plier iss made of finest quality steel, 
specially tempered. 


This tool meets the most exacting 
requirements demanded by electrical 
companies for a perfect insulation and 
a perfect plier. 


Send for the Electrician’s tool booklet. 
Smith & Hemenway Co., Inc. 


Manufacturers of ‘‘Red Devil’’ Tools 
263 Broadway - NEW YORK, N. Y. 
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of a pole changer, and tt 
impossible to copy signals while that 
strument was in operation 


After some consideration of the mat 


ter, I inserted a commercial, long-wa 


honevcomb coil in each ot the leads from 


the pole changer to the switchboard, t 


coils being connected at the pole changer 
terminals. This fixed matters up and 
ave little further attenti to the 
ion. 

As broadcast Isteners eCain 
numerous and complaints trom the 


towns were being forwarded to the Di 


partment of Teiephones at Regen 
submitted my choke-coil scheme to th: 
for investigation, and it was found, 
ing everything into consideration, that 
200-turn coil worked t vreate 
intayve 

No a Dt pecial 
hoke ( ils will lanutacturee ) 
electrical compa this purpose 
he ear tuture ( thu b r 

Buchana Sa 


OLD POLES ARE DANGEROUS 


“Wi recenth adi \ 4 
lents that occurred ecause moplove 
eda to test otk m™ < ropet 
ascending,” said member of the A 
dent Pre vent nd Health better 
(Committee, recent] This class 
dents easily al t educed by tolk 


the simple instructions issued by the 


pany, and the Sate Bureau aga 

this to the attentior t all having wor 

do wherein pole climbing ts involved. One 

important thing which should be watched 

for is the ‘honevcombed’ or ant-eate 

pole \ thin laver 1 ret ide 

outer circumference t the pole shows 

but very little deca ut the rest t 

area often is badl aten or ‘honeycombed’ 

by ants or other insects. The pol 

to be solid, but oft-times the least pre 

sure or pull will completely break it off 
“So look out tor all old pole the 

might not be is sale is they l 

spect them all before ascending CSPEec all 

oO, it ve ire dismantling. Pt ing 

i Dar s not ilways 1 suffhicie ( 


neither is the pushing of pole with a pike 


to see if it is solid, although these tests 
no others are at hand, are far better 
no test at all. The safe way, ii all 
and wires are to be removed, is to pi 
guy the pole in all directior emp 
guying or bracine takes a little tim 
rings rich rewards Think thi 
tore you climb any pole that u 

7 


ibsolutels ire 


N 


EQUIPMENT FOR SALE 
FOR SALE Maenete exchans 
nuunded svsten 110 subseryl 


ompetition Priced to sell \d 


W. I Punches, W alto Kat 


yecame quite 


Ee 








Ari 
and Ne 


cashier 
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. . > 
Reports from Representative Companies Indicate Good 
Weath Will Bring Lively Buying and Building 
Ari Kingman— Arizona, California Lawrenceburg exchange and will do con- tral office equipment installed. Consid- 
nd Nevada Telephone Co., H. C. Newell, | siderable other general work around the — erable new cable will be added and ex- 
ishier, reports “a great deal” of work \urora plant and on the toll lines. The tensive improvements made. This com- 
to be done this season but list has not yet cable has been bought but terminals and pany recently received increase of rates 
been completed and ipp le have not miscellaneous supplies are yet to be or- before the Public Service Commission. 
een ordered dered for July 1 delivery. Ind., Lyons—Lyons Co-operative Tele- 
Ark., Monette—Inter-River Telephone Ind., Greencastle—Greencastle lele- phone Co., reports but a small amount 
Co., C. C. Watson, Mgr., plans general phone Co., Lawrence H. Finney, G. M., of work planned for this season. Sup- 
rebuilding of two of its plants this sea- will replace a large part of its open wire plies not yet ordered. 
ind 1] 1) miles o cten- plant with cable this summer. ; - . 
and wil build 2 nile I exten ; Rial * ; . Duhot . Ind., Osgood ~Osgood Telephone eS 
ns bot 0.004 et « ble yles nd., untingburg ubois County , . . 2 
\bout 10,000 feet of cable, pole releni igh W.K a a M H. L. Jenkins, Sec.-Mgr., reports 3,000 
1 all miscellaneous construction sup elephore Co., Cari . Koerner, G. M., . P . 
d all miscellaneou NSTUCHON Sui es ’ feet of cable construction already under- 
plies ll be wanted for Tulv 1 deli expects to move into its new hreproot 
j , Ai as, way. ‘ 
oa building about May 1, and will install a Pe 
=a ‘ : a ee Ind., Pendelton—Pendleton Telephone 
( Los Gat Los Gatos Telephone modern, common-battery switchboard and ] : vee 
eres Co., R. E. Brookbank, Megr., will finish 
F. F. Watkins. Mer.. reports th 600 common battery telephones, which ; : 
. Sept ech ; . its cable estimate and rebuild about 
contemplated: 1.000 ft Mr. Koerner says under date of Feb ‘ : i hj 
6 . two miles of country lines this year. 
$00-pr. underground cable: 1,650 ft 24th “may be purchased within next 10 oo ee " ? 
ie é; ok. ae me “9 4° Wire and strand will be needed. 
100-pr. cable: 500 ft. of 200-pr. cable days The company’s new building is 
aah te ok Mihi nickel eat 25x150 and costs $35,000 Ind., Portland—Home Telephone Co., 
[ll., Chesterfield — Chesterfield Tek Ind., Indianapolis—J. K. Johnston, Frank White, Pres., reports only gen- 
wo t Sink Pee. wit & Lemcke Bldg., Indianapolis, has pur eral up-keep of plant planned for this 
ummer and will chased The Advance Telephone C Its Season. 
vered. in Mat ind. April xchange will be moved and new cen Ind., Rochester—Rochester Telephone 
al siete Co., Henry A. Barnhart, Pres., has con- 
' tracted for rebuilding of its switchboard 
( 1 Phe and is changing 250 rural magneto tele 
( ; D oat phones to common battery. The com- 
Mee pany also tis putting lightning arresters 
Pol — on all rural telephones this year and 
oi Ma s will lay about two miles of its aerial ca- 
’ a ble underground. Construction in gen- 
one Gene elephone ‘{ eral also will be overhauled and re- 
o—_ Morrow. S reports that ther newed. 
Id ne Notl pecial Ind., Whitestown—Whitestown  Citi- 
! plated jus zens Telephone Co., Clyde O. Laughner, 


Hillsboro—Peoples Mutual Tel 
= £ Walter R. McLean. G. M.. 


Here Is the Point! | Se Txe%_ill_sebuild_ country lines 


and will want cross arms, insulators and 








ects to rebuild three exchanges this rhat sav endless trouble and pins about April 1. 
‘ ind construct 30 miles of ne SWIVEL POINT. Electr ; g rb la., Brighton—Brighton Mutual Tele- 
tal oll cul Considerable « ee nn Ge Ranma phone Co., K. M. Elmore, Mgr., reports 
vork alse inned Sa that a bad storm last June practically 
Morrison—Morris« Velep The WARD SWIVEL POINT Iroc put their plant out of commission but 
bt. Trautwemn, G. M., will install 22 Cres Se See that it now is in good condition again. 
e 4,000 1 ble, commencin clephone work where it can easily la., Clearfield—Clearfield Mutual Tele- 
May 1 Seitchbearéa, Sacutinale an Welad phone Co., S. H. Fosmire, Sec., will in- 
ttsheld—Pike County Telephon a Se ee stall abcut 1300 feet of 25-pair cable 
Ed. Glandon, G. M p that the ‘aga oe ht and some two miles of open wire con- 
ent sleet storm necessitated practical tories. Built of the finest ma struction this season, commencing April 
ilding, so that but little new werk per it are “Hana > eee ame 15 
; ee ee ened, TS ee c 4] } Insulated so that Iror : r : ‘ ie 
plated fe e remainder of the ill not “ground.” Price $3.25. la., Corning—Corning Telephone Co., 
vt gg A te gees John A. Anderson, Pres., will install a 
Rochelle—Rock River Telephon a, ee new 500-line, central energy switchboard 
\ me - Heydacker G. M will re this year. 
uild Mt. Morris exchange this season, WARD MFG. Co., Inc. la.. Fayette—Fayette County Mutual 
so: t metallic cable constructior 937 Wellington Ave. Telephone Co., J. H. Morf, Sec., will do 
\mong the supplies required about April CHICAGO minor 1epairs and extensions only this 
ble les and season. A carload of poles already has 
been ordered 
south ; Pele la.. Gowrie—Gowrie Telephone Co., 
R. V. At > will in J. E. T. Johnson, Megr., will do some 


cable work and rebuilding this summer. 
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KANIKSU TREATING PLANT 





WESTERN 


RED CEDAR 


POLES 


FROM THE 
Kaniksu National Forest 


All Styles of BUTT TREATING 


KANIKSU CEDAR C0. 
PRIEST RIVER, IDAKO 


LOS ANGELES OFFICE 
Harry G. Holabird - 451 E. 3rd St. 
EASTERN OFFICE 
F. C. Adams Co. - - Kingston, Pa. 
DENVER OFFICE 
Geddes & Aldom - 300 Int. Tr. Bidg. 


KANIKSU 
par POLES 
































Everstick 


Approved 
by Large 
Operating 
Companies 
For the 
Following 


Strains 
Me ea cnuee 2,200 Ibs. 
6.000 Ibs. 


errr Te rer 6,000 Ibs. 
1b amen cn ee wees 10,000 Ibs. 
Seen .a sane eee 16,000 Ibs. 


Write for Details 


Everstick Anchor Co. 


ST. LOUIS, MO. 























SCRAP PLATINUM 


Highest prices paid for discarded or 
obsolete telephone and switchboard ap- 
paratus; platinum contact relays, ring 
keys, etc. Have specialized in this field 
for many years. 

CONTACT METALS CO. 


221 E. 23rd St., Chicago 








Send for free sample and 
prices on 


UNIVERSAL 
DROP WIRE 
INSULATORS 


Universal ialty Compan 
120.4, 5. 7th St., ae Haute, ind. 














Ia., Hartley—Hartley Telephone Ex- 
change, H. G. Williamson, owner, will 
overhaul the farm lines this summer 
and will need brackets, cross arms and 
No. 12 wire. 

Ia., Greenfield—Lincoln Mutual Tele- 
phone Co., R. M. Wilson, Sec., will put 
in several blocks of cable and otherwise 
put its lines in shape for good service. 

Ia., St. Ansgar—St. Ansgar Telephone 
Exchange Co., S. J. Peshak, sec., is re- 
building six miles of rural lines this 
year. 

Ia., Greene—Shell Rock Valley Tele- 
phone Co., D. C. Phillips, Pres., reports 
plant sold to C. E. Rex, who took pos- 
session March 1. 

la.. Keosauqua—Van Buren Coun- 
ty Mutual Telephone Co., D. R. Horn- 
baker, Sec. (Bonaparte, Ia.), will con- 





tinue its line construction program this 
year. A _ carload of poles will be 
wanted by ntid-summer. This company 
recently bought out the Farmers Connec- 
tive Telephone Co. of Bonaparte. 

Ia., Villisca—Villisca Farmers’ Mutual 
Telo. Co., John Mullen, Sec., reports 
regular run of repair work for 1925. 

Kans., Cawker City—Cawker City Mu 
tual Telo. Co., H. E. Miller, mgr., will 
engage in rebuilding and extending its 
lines this season, and will want wire, 
poles and cross arms this month. 

Kans., Holton—American Telephone 
Co., C. B. Ford, megr., will have its re- 
port to make later. At present plans 
for the current year have not been de- 
cided upon. 

Kans., Osborne—Osborne Telephone 
Co., H. W. Loomis, Mgr., will lay a lot 
of underground cable this year. Neces- 
sary cable and other supplies are wanted. 

Kans., Valley Falls—Delaware Valley 
Telephone Co., B. R. Hinchman, Gen. 
Mer., will rebuild rural lines and in- 
stall new cable. Most of the necessary 
supplies have been bought, but some 
good second hand magneto telephones 
can be used. 

Kans., Wamego—Wamego Telephone 
Co., Harold Child, Mer., will rebuild 
some of its country lines this year. <A 
carload of poles is desired. 

Ky., Hopkinsville—Christian Todd 
Telephone Co., C. E. Woodruff, G. M.., 
will do only minor work this season. 

Mich., St. Johns—Clinton Telephone 
Co., Leslie G. Brown, Mer., will re- 
build some of its older lines this sum- 
mer. 

Mich., Grand Ledge—Grand Ledge 
Telephone Co., G. M. Enery, Sec.-G. 
M., expects to replace 10,000 feet of 
400-pair underground cable this season 
in addition to the usual amount of re- 
pair work. 

Mich., North Branch—North Branch 
Telephone Co., J. H. Vandecar, owner, 
reports that the regular run of work 
only will be undertaken this season. 

Minn., Fulda—Fulda Telephone Co., 
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Max M. Siman, Mgr., reports but little 
construction work planned for this year 
other than the ordinary repair work. 

Minn, Springfield—Farmers & Citi- 
zens Mutual Telo. Co., J. S. Shrader, 
Pres., reports that they are laying 10 
blocks of underground cable and rebuild- 
ing about six miles of rural lines. 

Minn., Twin Valley—Twin Valley 
Ulen Telephone Co., H. E. Grutle, mgr., 
will undertake replacements this season 
and will need No. 12 galv. wire, cross 
arms, bolts and other construction sup- 
plies in May. 

Minn., West Concord—United Tele- 
phone Co., E. C. Kaiser, Sec.-Mgr., plans 
considerable trouble-prevention work for 
this season and a small amount of new 
construction. Two blocks of under 
ground cable are to be installed. Sup 
plies wanted include cable and construc 
tion supplies. 

Mo., Columbia—Columbia Telephone 
Co., E. F. Carter, Megr., will extend and 
add to its aerial cable this year, pro- 
viding about 3,000,000 more conductor- 
feet. 

Mo., Shelbyville Shelbyville Tele- 
phone Co., L. A. Kaylor, Mgr., plans but 
little work this year as they installed 
3000 feet of 200-, 150- and 75-pair 
underground cable last season 

Mo., Willow Springs-—Willow Springs 
Local & Long Distance Telephone Co., 
W. N. Wicks, Mer., will move its of- 
fice this summer. Necessary supplies 
will be needed about July 

Neb., Tilden—Madison Telephone Co., 
Neal A. Wyckoff, megr., 1s rebuilding this 
season. 

N. Y., Johnstown—Glen Telephone Co. 
contemplates for 1925 considerable new 
buildinz, aerial and underground con- 
struction and a small central office in- 
stallation. 

N. Y., Solsville—Madison Mutual Tel- 
ephone Co., Willard T. Taylor, Sec.- 
Treas., is rebuilding nearly all of its 
lines this year and will require cross 
arms, brackets, pins, wire, insulators, 
etc., in April and May. 

N. Y., Tannersville—Schoharie Tek 
phone Co., Flavius Dibbell, Megr., plans 
about a mile of cable and about ten 
miles of aerial wire. Will want cable, 
messenger and accessories. 

ee High Point North State Tele 
phone Co., J. F. Hayden, mgr., has some 
underground construction on its pro- 
gram for this season. Ducts, cable, ete 
will be wanted on or before July 15. 

O., Newark—Newark Telephone C 
W. L. Cary, Mgr., will complete this 
season the rebuilding work which it has 
underway. 

O., Sugarcreek—Berlin Telephone Co., 
J. M. Hochstetler, Pres. Mer., will in- 
stall underground cable this summer, and 
will want 200-pr. lead cable and construc 
tion tools in May. 


(Continued on page 44.) 
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—Courtesy Burgess Battery Co. 











lmong the celebrities who attended the Wisconsin telephone con vention (left to right): Secy. J. A. Pratt, Madison; Director 
Walter J. Gallon, Antigo; J. M. Storkerson, La Crosse; Sen. Howard Teasdale, Sparta; F. B. MacKinnon, presi- 
lent, U. S. Independent Telephone Association; P. J. Weirich, Monroe; W. F. Goodrich, La Crosse; 
F. H. Runkle, Portage; Sen. W. L. Smith, Neilsville, prestdent W. S. T. A.; H. A. Price, Mar- 
kesan, former president W. S. T. A 


ment Desirable,” was begun by the re Financing the state association was the 





Badgers in Bis Confab Standardization of Telephone Equip notably free from serious accidents 


marks of H. A. Price, who told of his topic dwelt upon by President F. B 
Sixteenth Annual Wisconsin experiences in eventually standardizing | MacKinnon, of the National Independent 


Meeting Deals With . three-bar, 1000-ohm bridging instru- association. More business management 
Live Problems. ment for local use, and a 5-bar, 1600-ohm and constructive planning he emphasized 
Madienn Wis.—Wisconsin State Tele instrument for rural use. He said he were the principal needs of the telephone 


phone Association waded into battle with could keep closer to his standard by industry. 


the problems of the industry in that Changing makes occasionally. He als Miss Anne Barnes handled the sub- 
commonwealth, in regular crusader stressed standardization in materials and ject of trafic problems with particular 
fashion, by opening each session with construction. Others who spoke on reference to the work done by the Iowa 
sons standardization were F. H. Runkel and association. 

In the presidential address, State Sen \. W. James. The r+port of Secretary John A. Pratt 
ator W. L. Smith, whom the association H. R. Huntley, transmission engineer brought forth details of the big job that 
again named its chief, dealt with the out of the Wisconsin Bell spoke on trans the association 5 /handy-man handles in 
side opmion of Wisconsin as a_ social mission and illustrated his remarks with functioning at district conferences, and 
istic state, due to the spotlight outbursts slides relative to losses in local and long in caring for the S. O. S. calls sent out 
of some of its politicians. The insurance distance transmission. He demonstrated ’y member companies. 
roblems to which the group has been the effects on the transmitted voice of Saying that too many of the Wiscon 
pr IT \ 2 ] ° ° li 
devoting conside rable attention tor some low pass and high pass filte rs in the sin companies are undercapita ized, Mr 

- ¢ . ‘ “ > « : reste , 
time were getting nearer a satisfactory circuit ee: pag on e total invested in 
x ; lant tor ZU) Class companies repre 
solution, so President Smith stated. As Close contact between the state author iderably | I "$50 
. ‘ . sents considerably less than 5 yer sta 
a result of one of the executive's recom ities and the telephone industry was evi tion, whil 77 Cla C com ales report 
; ‘ on, while ass ce anies repo 
mendations, the convention appointed a dent in a number of the addresses. F ° ‘ - P 
; 55 : , : a total investment, including toll lines 
committee on committees” with power M. Wilcox, chairman of the Industrial ee ; : 
a and other facilities, of less than $60 pet 
name committees necessary Tor work commission spoke on the effect of recent = 
<a station. 
that in the past has heen passed onto court decisions on the minimum wage “Ty ti tl ‘ ’ 
‘ P ’ F : 1 «disproportion in ne ratio us 
the overloaded shoulders of the state's and hours of labor laws for women em I I é 
, ? : tween revenues and investment creates a 
most active telephone men He also ad- ploves, Professor Aust. of the Univer- : 2 
1 1 > 11 ; é tg ‘ wrong impression and, of course, such 
vised the election of a Wisconsin Bell sity of Wisconsin’s department of Land- 
’ ; ° . companies must sooner or later come to 
man to the association’s directorate. |] scape Design, talked on tree trimming of J ; 
—_ ' , ‘ griet. or example, one compan ré¢ 
M. McEniry, of Milwaukee, was elected and C. B. Hayden, of the Railroad com . id / 
ne ; : : ae é ports S6.000 revenues on an investment 
to this position. S. L. Odegard, of Madi mission told of the administration of mes P ; 
; ; of $5,400, while a number of companies 
son, was elected to the other vacancy 01 service standards for telephone utilities ; ; . 
. : nite have a ratio of revenues to investment 
the directorate. Kk H. Runkel and H Frank J. Mayer, district plant super : =() t to 70 t 
. . eae be ; jor ee running from 50 per cent to 7 er cent. 
\. Price retired from the directorate intendent of the Wisconsin Telephon M tenti | lirect he tl 
. fs ; : More attention was directed to the 
There were no other changes in_ the Company, spoke on safety first, telling ‘ : ¢ 
~ ies ser ; ‘ fhnancing of telephone companies by the 
executive roster of the effect of education in this direc “St ¢ FM. McEni “ly. f 
’ remarks of F. M. McEniry on se 0 
\ lively discussion on “How Far is tion making the telephone industry onc 7 


Financial Data in Telephone Exchange 
Management.” H. O. Leinard, assistant 
to the vice-president, A. T. and T. Com- 
pany, spoke on the friendly relations pre 
vailing between all factors in the tele- 
phone industry. 

“Providing Telephone Service for a 
Reasonable Return to the Investor,” was 
the subject of an interesting summary 
presented by J. E. Carroll. Proper test- 
ing methods was the secret of successful 
switchboard maintenance in small ex- 
changes, according to C. R. Brown, of 





Madison, who made an intensely practical 
Some of the bright young men who represented manufacturers at the Badger meeting talk on switchboard maintenance 
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Bell’s Annual Report 


A. T. & T. Now Is in Many 
Ways the Largest Corpora- 
tion in the World. 

The annual report of H. B. Thayer, 
chairman of the board of the American 
Telephone & 
authorization to increase the company’s 
$500,000,000 to provide 


Telegraph Co., asks for 


capitalization 
for future growth None of this 1s to 
be issued this vear, however 

The A. T. & T. now has over $900, 
000,000 in stock outstanding, thus ex 
ceeding the U. S. Steel Corp... which 
has $868,500,000 
(;eneral Motors Corp. is capitalized at 
$1,110,000,000 


outstanding, while 


The A. T. & T.’s net earnings avail 
able for interest and dividends in 1924 
were $107,619,362, a gain of $12,239,444 
over 1923 Interest charges took $16, 
573,041, 20 per cent more than in 1923, 
and left net available for dividends 
$91,146,321, or $11.31 a share on the 
average amount of stock outstanding, 
compared with $11.35 in 1923. These 
figures do not include equity in undi- 
vided profits of subsidiaries. Dividend 
charges were $70,918,227, an increase of 
$7,643,839, reflecting the greater capital 


stock now outstanding. 


Of the resulting balance of $20,128, 
094, the company appropriated $3,000, 
000 for contingencies and $17,128,094 to 
surplus. The total surplus Dec. 31 
1924, was $127,253,578. 

The report shows 345,466 stockhold 
ers, largest of any corporation in_ the 
world, one-sixth being Bell system em 
ployes who own an average of nin 
shares each. There is now one Bell 
owned or Bell connected telephone ior 
every seven persons in the United 
States, a total of 15,906,550. Calls last 


vear were 7.1 per cent more than 


1923, the daily average being 45,000,000 


calls 


REPAIRMAN WANTED 
WAN TED—Troubleman, general tele 
phone repairman, at present employs 
wishes change. Seven years’ experien 


Magneto and Common _§ Battery 


changes 32 years Of age Marriec 
Sober, steady and reliable Can give 
first class references. Write P. ©. Box 


Ol, Statesville, N. ¢ 


PLANT FOR SALE 
FOR SALE—Will release 4500 line 
wire Strowger Automatic equipment, i 
cluding telephones, about May 1, 1925 
letails on request. Address Plant Supe: 
intendent, Lincoln Tele phon & Tele 


graph Co., Lincoln, Neb. 








FAILS. 


needs no costly attention 
lubricated. 


Send for illustrated circular. 


Boston Philadelphia Detroit 


Chicago Minneapolis 





Dependable Ringing Service 
—with Economy! 


A Holtzer-Cabot Magneto Ringing 
Motor-Generator 





is the ringing equipment that NEVER 
It is uniformly dependable—and 
economical in first cost and in upkeep. It 
if properly 


Or, bet- 
ter still, give it a test in your ex- 
change, we stand back of the machine. 


THE HOLTZER-CABOT ELECTRIC COMPANY 


Baltimore 
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Additional 
Construction 











VACUUM 
ARRESTERS 


N. Y., New York City—The 1925 con 
struction program of the Bell System 
Telephone and 


that is, the American 


Telegraph Co. and Associated Com 
panies—will call for about $255,000,000 
to be expended in net additions to plant 
to meet the increased demand for service 

Ind., Terre Haute—Citizens Independ 


nt Telephone Co., A. L. Staderman, Se 


Ener., reports that they plan an extension 
to their building at Terre Haute and will 
install some 1200-pr and smialler-size 
ables to relieve congestion due to the 
system’s growth 

Mo., St Louis—Southwestern Bell 
plans to spend $21,500,000 on improve 
ments and additions to its plant in five 


states this year 


Ore., Silverton—O. L. Brown, Mer.. 
reports following work contemplated 
3000 ft. of 25- and 50-pr. cable; fou 


miles of 30-ft. pole line and five miles of 
25-ft. pole line. Supplies required in 


lude cable, poles, messenger, rings, hang 


ers, et 

Wash., Waterville—lFarmers Independ 
ent Telephone Co. considers only ordi 
nary repair work for 1925 










within 


have it? 


mountings. 
New York 
Cleveland 




















When the best protection costs no more, why not 
BRACH arresters insure; non-ground- 
ing of lines, cables, clear transmission, balance of 
potential between pairs, and full protection against 
power crosses or lightning. There are no carbons 
to clean and no maintenance bills. 


You can readily afford BRACH Vacuum Arresters 
at our present low prices. 
above, is furnished with porcelain base, fuses and 


L. S. BRACH MFG. CO. 


Type 440, showr 


NEWARK, N. J. 

















March 
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Know EVER-PROTECT CABLE 
COMPOUND before you start 


k 
You will save thousands of dollars eventually from the con 
struction work you do this spring if you bury cable underground 


















without conduit, using Ever-Protect Cable Compound. 

Kver-Protect is the invention that made buried cable practical 
for every telephone plant. Hundreds of installations, with im 
pressive performance records, prove lver-Protect is sure to give 
you the kind of a job you want 

Application of [ver-Protect compound is simple and quickly 
accomplished by unskilled labor Neither in the cost of Ever 
Protect nor in the cost of its application, is 












this absolute protection expensive 


You will tind from Ever-Protect installa 
tions that yout! cables are completely pro- Not only un- 
derground, but over- 
head, is a coating of Ever- 
Protect valuable to you. It 
saves your cable in places where 
smoke usually makes short work of sheath, 
and where squirrels gnaw through the sheath, 

Order from your Jobber a coating of Ever-Protect immediately puts an end to 


or Direct that practice. 


Fann 


tected against corrosion, 
electrolytic action and other 
of the common destructive 
influences that attack cable 





Ask us or your nearest live jobber for full details of Ever-Protect Cable Compound so you may soon decide 
where you can use it in making this spring’s construction work the best you ever have done. 


NATIONAL CABLE COMPOUND CO., Inc., MITCHELL, IND. 


























The increasing demands for larger sized cables in un- 
derground electrical transmission has created a demand 
for a cable bending tool so constructed that it could be 
adjusted to meet every condition or requirement that 
might arise in the placing of cables in manholes or vaults 
without disturbing other cables. 

The Cope Type “C’ Bender will meet these requirements. 

The Cope Type “C” Bender is designed especially for bending 
soft core cables without injuring the lead, and to eliminate the 
necessity of redressing after bending. 

The Cope Type ‘‘C’’ Bender is made of steel throughout, tested 
to withstand any reasonable strain that it would be subjected to. 
Its adjustments will permit the handle to be placed in seven (7) 
different positions. 

No tool cart is fully equipped without one of these Benders. 


T. J. COPE, 2112-2114 Samson St., Philadelphia, Pa. 


Manufacturer of Tools and Supplies for Underground and Overhead 
ELECTRICAL EQUIPMENT 
Chicago Office: No. 19 So. La Salle St. Western Electric Company, Distributors 



































“REBUILT TELEPHONE APPARATUS and exchange equipment saves 
you 30 to 50 per cent without sacrificing quality or efficiency. 


SWITCH BOARDS—Telephones—Apparatus—Protection Bquipment—Cable 


—Everything you need for the installati d tion of a complete 7 
mchange—Magneto, or Central Seecep—ef the ey mest = For Economy and Service 

ufacturers. . 
a Fourtece peers’ eusssestal operation ¢ ome rebuilt equipment department Buy your poles direct from a pole producer 
uu as experimen stage. t * 
Dermanent customer. Better investigate. a a ow ina pole country. 


BARGAIN BULLETIN NO. 78 FREE 
Address “REBUILT” EQUIPMENT DEPARTMENT J. J. SEGUIN 
Premier Electric Company 1800-4 Grace St. Chicago. O11. 579 St. John Street Quebec, P. Q., Canada 
. ’ ° *? 
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CODPERWELD” DOES NOT RUST 
Line Wire, Messenger and Guy, Twisted Pair, Ground Rods, Etc. 
Specially insulated plugs. U. S. Patent 1302471 In use in Loppe ‘— veld Steel Co: - any; 
five continents. Prices c. 1. f. any place. MAIN OFFICE & MILLS -BRADDOCK PO, RANKIN. PA 


TELEFON FABRIK AUTOMATIC | ee 


7. AMALIEGADE COPENHAGEN DENMARK 




















COPPERWELD I8 MADE BY THE MOLTEN WELDING PROCESS 
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Construction Plans 











(Continued from page 40.) 


O., Waynesfield—United Farmers Tele- 
phone Co., Fred W. Bechdolt, Pres., 
will buy a new magnet and switchboard 
for the office at West Newton. A lot of 
rebuilding also is to be done this year. 
Hardware, poles, wire, cross arms and 


25-pr cable are among the _ supplies 
needed. 
Okla., Pond Creek—Grant County 


Rural Tel. Co., R. E. Sullivan, Megr., is 
planning a lot of repairing and overhaul- 
ing this year. 

Pa., California—Union Telephone Co., 
P. M. Asmus, Mgr., reports its plant 
for sale. The Bell may take it over. 


Pa., Johnstown—Johnstown Telephone 
Co., J. T. Carliss, Supt., plans exten- 
sions to its aerial and underground cable 
plant this summer. Supplies all pur- 
chased. 

Pa., Le Raysville—Peoples Consoli- 
dated Telephone Co., H. G. Newell, en 
gineer, plans general overhauling and re- 
pairs for lines and instruments. In the 
market for locust pines, 
ringing machine for 110 v. A. C., 
“latest, all-around trouble set.” 

Pa., Manheim—Mastersonville Tele- 
phone Co., A. S. Brubaker, Sec.-Treas., 
is rebuilding its lines this year, and will 
need wire, poles and hardware about 
April 15. 

S. C., Lexington—Citizens Telephone 
Co., S. A. George, Mer., will rebuild 
an open lead which carries 28 wires. 
due to road construction. Wire, brack- 
ets, pins, arms and hardware are wanted 
at once. 

S. D., Aberdeen—Dakota Central Tele- 
phone Co., W. G. Bickelhaupt, pres., re- 
ports that it is planning to do the usual 
amount of rebuilding and construction 
of additional facilities during 1925. Pro- 
visional estimate carries additions to 
plants snd betterments amounting to 
$384,829, divided as follows: Additions 
and betterments to exchanges, including 
rural lines, $193,529; additions and _ bet- 
terments to toll lines, $191,300. 

S. D, Highmore—Hyde County Tele- 
phone Co., A. N. Van Camp, mgr., will 
rebuild some 20 miles of rural lines this 
year and install underground cable mains 
in town. Poles, wire, cable, etc., will be 
wanted for delivery by mid-summer. 

S. D., Wagner—Farm & Home Tele- 
phone Co., J. J. Bollinger, mgr. ( Bridge- 
water, S. D.), will install a complete un- 


drop wire, a 
and the 


derground cable system, including a new 
central office building, new switchboard, 


etc. Most of the supplies have been or- 
dered. 
Tenn., McKenzie—McKenzie Home 


Gilbert, Mer., 
work 


Telephotie Co., W. R. 
considerable cable 
this season. Cable, messenger, cans, etc., 
will be wanted about June. 

Tex., Haskell—Haskell Telephone Co.., 
John W. Pace, G. M., will begin rebuild- 
ing and enlarging the plant at Olney, at 


? 


once; also, outside construction for C. B 


contempiates 


equipment at Seymour. New circuits 
also are being installed between Olney 
and Wichita Falls, a distance of 88 miles. 
Supplies wanted immediately. 
Tex., McAllen—Rio Grande 
Telo. Co., J. A. Frisby, G. M., 
a pole lead from San Benito to Los 
Fresnos, a distance of 12 miles Con- 
siderable work also is to be done on the 


Valley 
will build 


company’s other plants this year. 

Vt., Northfield—Northfield 
Co., C. M. Goodrich, mgr., will install 
about a mile of aerial 100-pr. 
another mile of 50-pr. cable this summer. 
All supplies for this job are 
soon. 

Vt., Pawlet—Rutland County Telo. & 
Teleg. Co., W. R. Foote, mgr., 
plates only the necessary repair work for 
1925. No great outlay will be involved 

Wis.. Almond—Almond Telephone Co.., 
A. H. Bowden, Sec.-Mgr., will devote 
itself to rural construction work this 


Telephone 
cable and 


desired 


contem- 


season, and will need poles, wire and 
other construction supplies about May 1. 

Wis., Baraboo—Baraboo Farmers’ Mu- 
tual Telo. Co. will change, this season, 
some seven miles of grounded lines to 
metallic lines. 

Wis., Coon Valley—Coon Valley Far- 
mers Telephone Co., Albert Spellum, 
Megr., will install a new Kellogg switch- 
board at its Coon Valley 
soon as mild weather sets in. 

Wis., Lancaster—Farmers Telo. Co. 


exchange as 


Beetown will do considerable rebuild- 
ing this season. Supplies already or 
dered. 

Wis., Milton Junction 
ton Junction Tele. Co., 
Mgr., is practically 
plant, using 25 tons of line wire, a car- 
load of cable at $7,500, Kellogg service 
switchboard and $10,000 worth of Kel- 
logg harmonic telephones. The old, 
biased-ringer magneto system is_ being 
converted into a modern storage-battery 
system. 

Wis., Mt. Hope 
Co., Edw. B. Morse, Pres., 
repairs and overhauling are all that is 
contemplated at present. 

Wis., Rhinelander—Rhinelander Tele- 
phone Co. contemplates only the 


Milton & Mil 
A. S. Maxson, 
reconstructing its 


-Peoples Telephone 


reports that 


usual 
repair work for 1925. 
Wis., Wausau—Wausau 
Co., Howard I. Crawford, Supt., ex- 
pects to extend its underground system, 
using about 25,000 duct feet of con- 
duit. Mr. Crawford will be glad to re- 
ceive quotations from the manufactur- 


Telephone 


ers. 
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RECONSTRUCTED EQUIPMENT 


New Western Elec. Co. Mouthpieces 
@ %te—Lots of 50 @ 6%ec—Lots 100 
— Por reer eT eee Te -.- 6%e 
New Western Elec. Co. No. 143 W “Re 
ceiver shells with caps @ 37e—Lots 


of 50 @ 36\M%e ea Lots of 100 @. 35e 
Garford No. 1620 Phantom Coils @.. .$1.25 
Kellogg No. 26A Receivers with cords @ 1.25 
Kellogg Local or C B. Transmitters 
@ $1.15—Lots of 60 @........ ‘ 1.10 
American Elec 5-bar Pony type Bdg 
Gen., complete with crank @.. 1.25 
Western Elec Co. No. 22 type 3-bar 
Bdg. generator complete with crank, 
a a2 . : cece 1.50 
Americz an Ble 1600 ohm Non self 
contained ringers @....... , , 1.00 
Garford Straight line Cc. B. desk sets 
with steel signal set @.... ‘ --. 6.50 
Garford 3-bar 1000 ohm Bdg. desk sets 
@ $8.75—4-bar 1000 or 1600 ohm 
$9.25—5-bar a ; i ae ae 10.25 
Monarch 3-bar 1000 ohm Bdg. desk 
-y @ $8.50—4-bar 1000 or 1600 ohm 
Fo ee Se Ee eee eee 8.75 


con arch 4-bar 1000 or 1600 ohm Bdg 
compacts @ $7.50 -bar @ 9.00 
Rebuilt Special 5-bar 1000 or 1600 ‘ohm 


Bdg. compacts ea gcd oa a eee 25 
Swedish Am. 5-bar 1600 ohm Bdg. com- 
Pe (Se. Cet ieesin ceeds eee e age 7.25 


Kellogg No. 30 Common battery wae ll 
sets equipped with straight line ring- 
ers @ $4.00—Lots of 50 @........ 3.75 
Western Elec. Co. 3-bar 1000 or 2500 
ohm Bdge. hotel sets equipped with 
Kellogg, Dean, Monarch or Stromberg 
Transmitters & Rec. @...... 6.50 
a >: le Pole, single throw knife switches 


REBUILT ELECTRIC EQUIPMENT CO aga Net Ine. 


E. C. Stoeffhaas, M 
1940 W. 2ist Street, CHICAGO, ILL. 


We are net connected with or successors te Rebuilt TelephonsEg wip.Co 











904 W. Van Buren St., Chicage, I. 











Get your 


Telephone Repair Work 
done at the old reliable 
Telephone Repair Shop 

SUTTLE EQUIPMENT CO. 


OLNEY, ILLINOIS 








Printed Forms for Telephone 
Companies 
MONTHLY AUDITS 


Accounting Systems Installed 


Bowdle Accounting System 
Cerro Gordo, IIl. 








POSITION WANTED 

First class telephone man, with 
several years’ experience in con- 
struction, maintenance and switch 
board work; graduate in electrical 
engineering, desires position as wire 
chief or superintendent; executive 
ability; very successful in handling 
men. Address L. F. L., % TELE 











PHONE ENGINEER, 28 E. Jackson 
Blvd., Chicago. 

Boston, Mass \ new catalog 
Mead-Morrison motor truck winches 


cranes ard derricks has been issued by 
the Mead-Morrison Mig. Co. of East 
Boston. Much of the equipment is of 
considerable value to the telephone in 
dustry. A copy of the catalog will 


sent free on request 
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